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(57)Abstract: f: 
PROBLEM TO BE SOLVED: To provide an image display system suitable to 
reduce cost in an electro-optical device, and also to provide an electro-optical 
device, an image processor and an image processor control program in this 

system. 

SOLUTION: The image processor 10 is composed of an input image data 
forming part 10a, an input image data dividing part 10b, a frame memory 10c, 
and an input image data transmitting part lOd. The electro-optical device 1 1 is 
composed of a panel 1 la, a scanning line driving part 1 1b, a data line driving 
part 1 1c, a controller 1 1d, an input image data acquiring part lie, and a line 
memory 11f. In the image processor 10, pixel data are preliminarily rearranged 
to form input image data in accordance with the selecting order of scanning 
lines in nonsequential scanning, the input image data for each scanning line are 
divided for each data line driving circuit, and further, after sequentially 
rearranged to the order suitable for serial transmission, the input image data is 
transmitted to the electro-optical device 11. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the image display system which is equipped with an image processing system and an electro-optic 
device, and displays the input image from said image processing system on said electro-optic device. 
Said electro-optic device, 

The pixel matrix by which the pixel containing an optical element was arranged in the shape of a matrix, 
Two or more scanning lines which connect with the pixel group arranged along with one side among the 
line writing direction of said pixel matrix, and the direction of a train, respectively. 
Two or more data lines which connect with the pixel group arranged along another side among the line 
writing direction of said pixel matrix, and the direction of a train, respectively. 

The scanning-line drive circuit which chooses every one of said two or more of the scanning lines one 
by one. 

The data-line drive circuit which outputs the control signal concerning luminescence of said optical 
element to at least one data line among said two or more data lines. 

The control section which controls actuation of said scanning-line drive circuit and said data-line drive 
circuit. 

It has an input image data acquisition means to acquire the input image data transmitted from said 
image processing system, and said two or more data lines are divided into the group for every 
predetermined number, and said data-line drive circuit is prepared for said every group. 
Said control section indicates said input image by gradation at the viewing area which consists of said 
scanning line and said data line of a predetermined number by controlling the effectuation time amount 
of said optical element by un-scanning [ which is scanned in discontinuous sequence to the order of a 
list of said scanning line ] sequentially based on said input image data and the gradation data of 
predetermined bit length according to the number of luminescence gradation of said optical element, 
Said image processing system, 

An input image data generation means to generate said input image data by rearranging the pixel data 
which constitute the image data inputted into said electro-optic device according to the selection 
sequence of the scanning line corresponding to said un-scanning sequentially in said electro-optic 
device, 

An input image data division means divide for every pixel data by which each of two or more of said 
data-line drive circuits deals with the input image data generated by said input image data generation 
means, 

The image display system characterized by having an input image data transmission means to transmit 
said input image data divided by said input image data division means to said electro-optic device for 
every divided data concerned. 
[Claim 2] 

Said input image data division means divides said input image data for said every scanning line for every 
data for said several pixel minutes of the 1 scanning line concerned. The pixel data which constitute the 
divided input image data concerned for every scanning line and by rearranging in predetermined 



-2- 



sequence for said every group the image display system according to claim 1 characterized by 
generating the data block which said two or more data-line drive circuits are alike, respectively, and 
consists of the corresponding pixel data for the 1 scanning line. 
[Claim 3] 

Said input image data transmission means is an image display system according to claim 2 characterized 
by carrying out the parallel transmission of said input image data divided for said two or more data-line 
drive circuits of every to said electro-optic device based on said order of a pixel data list in said each 
data block. 
[Claim 4] 

an image display system given in any 1 term of claim 1 characterized by for said two or more data-line 
drive circuits boiling said input image data acquired by said input image data acquisition means based on 
said predetermined sequence, respectively for said every data block, and said control section carrying 
out a serial transmission thru/or claim 3. 
[Claim 5] 

an image display system given in any 1 term of claim 1 characterized by for said two or more data-line 
drive circuits boiling said acquired input image data based on said predetermined sequence, respectively 
for said every data block, and said input image data acquisition means carrying out a serial transmission 
thru/or claim 3. 
[Claim 6] 

As for said two or more scanning lines, the serial number is matched according to the order of a list of 
the scanning line concerned, 

Said input image data transmission means is an image display system given in any 1 term of claim 1 
characterized by transmitting the serial number data in which said scanning line is shown for every 
divided input image data concerned in case said divided input image data is transmitted to said electro- 
optic device thru/or claim 5. 
[Claim 7] 

It is based on the numerical group which divided the number of addition which is generated based on 
said gradation data of bit length N, and which added 1 to the number of scanning lines of said viewing 

area into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 2 (N-1)) 

of the number-of-bits individual of the bit string which constitutes said gradation data. Each optical 
element corresponding to each scanning line in said viewing area chosen by said scanning-line drive 
circuit By the selection sequence of said scanning line determined that only the time amount according 
to the numeric value of 1 chosen in predetermined sequence out of said numerical group whenever the 
scanning line concerned is chosen can emit light An image display system given in any 1 term of claim 1 
characterized by performing said un-scanning sequentially thru/or claim 6. 
[Claim 8] 

Said input image data generation means. 

Bit length N of the gradation data in which the luminescence gradation of said optical element is shown. 
While acquiring the numerical group which divided the number of addition which added 1 to the total of 
said scanning line into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 
2, .... (N-1)) of the number-of-bits individual of the bit string which constitutes said gradation data. 
The serial number is matched with each of said scanning line according to the order of a list, 
Let a predetermined number be the initial value corresponding to the least significant bit (the 0th figure) 
of the bit string which constitutes said gradation data among the serial numbers matched with said 
scanning line. 

Let what added the largest numeric value to the initial value corresponding to said least significant bit 
among the numeric values included in said numerical group be the initial value of said scanning line 
corresponding to the most significant bit (N-1) (eye a digit) of the bit string which constitutes said 
gradation data. 
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About other bits between said most significant bits and said least significant bits said — others — the 
order from the larger one of the bit digit count of a bit — being concerned — others — among said 
initial value corresponding to the bit of 1 carry of the bit digit count of a bit. and the numeric value 
included in said numerical group from the smaller one — being concerned — others — the value which 
added the numeric value of eye ******** value watch for 1 to the bit digit count of a bit — being 
concerned — others — as the initial value of a bit — matching, 

First. 1st processing which chooses the scanning line of the serial number which the initial value 
corresponding to said least significant bit shows, next chooses in order the scanning line of the serial 
number which said initial value corresponding to said most significant bit and each bit which it shifted 
from this bit 1 bit at a time in order towards the bit before [ one ] the least significant bit shows, 
respectively, 

2nd processing which makes said scanning-line drive circuit drive the scanning line of the selected 
number concerned whenever it chooses said scanning line. 

3rd processing which updates the value to the minimum value of said serial number when the value 
corresponding to each bit of said gradation data after said addition exceeds the value which subtracted 
1 from the total of said scanning line, while adding 1 to the value matched with each bit of said gradation 
data, respectively, 

The processing section which performs 4th processing which chooses the scanning line corresponding 
to the value matched with each bit of said gradation data after said 3rd processing in the same 
sequence as said 1st processing is included. 

An image display system given in any 1 term of claim 1 characterized by determining the selection 
sequence of said scanning line and generating said input image data based on the determined selection 
sequence concerned by repeating said 2nd processing - the 4th aforementioned processing, and 
performing them until all the scanning lines in said viewing area are chosen for every bit of the bit string 
which constitutes said gradation data thru/or claim 7. 
[Claim 9] 

It is said electro-optic device in an image display system according to claim 1, 

The pixel matrix by which the pixel containing an optical element was arranged in the shape of a matrix. 
Two or more scanning lines which connect with the pixel group arranged along with one side among the 
line writing direction of said pixel matrix, and the direction of a train, respectively, 

Two or more data lines which connect with the pixel group arranged along another side among the line 
writing direction of said pixel matrix, and the direction of a train, respectively, 

The scanning-line drive circuit which chooses every one of said two or more of the scanning lines one 
by one, 

The data-line drive circuit which outputs the control signal concerning luminescence of said optical 
element to at least one data line among said two or more data lines, 

The control section which controls actuation of said scanning-line drive circuit and said data-line drive 
circuit, 

It has an input image data acquisition means to acquire the input image data transmitted from said 
image processing system, and said two or more data lines are divided into the group for every 
predetermined number, and said data-line drive circuit is prepared for said every group, 
Said control section is an electro-optic device characterized by indicating said input image by gradation 
at the viewing area which consists of said scanning line and said data line of a predetermined number by 
controlling the effectuation time amount of said optical element by un-scanning [ which is scanned in 
discontinuous sequence to the order of a list of said scanning line ] sequentially based on said input 
image data and the gradation data of predetermined bit length according to the number of luminescence 
gradation of said optical element. 
[Claim 10] 

the electro-optic device according to claim 9 characterized by for said two or more data-line drive 
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circuits boiling said input image data acquired by said input image data acquisition means based on said 
predetermined sequence, respectively for said every data block, and said control section carrying out a 
serial transmission. 
[Claim 11] 

the electro-optic device according to claim 9 characterized by for said two or more data-line drive 
circuits boiling said acquired input image data based on said predetermined sequence, respectively for 
said every data block, and said input image data acquisition means carrying out a serial transmission. 
[Claim 12] 

It is based on the numerical group which divided the number of addition which is generated based on 
said gradation data of bit length N, and which added 1 to the number of scanning lines of said viewing 
area into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 2, .... (N-1)) 
of the number-of-bits individual of the bit string which constitutes said gradation data. Each optical 
element corresponding to each scanning line in said viewing area chosen by said scanning-line drive 
circuit An electro-optic device given in any 1 term of claim 9 characterized by performing said un- 
scanning sequentially by the selection sequence of said scanning line determined that only the time 
amount according to the numeric value of 1 chosen in predetermined sequence out of said numerical 
group whenever the scanning line concerned is chosen can emit light thru/or claim 1 1 . 
[Claim 13] 

It is said image processing system in an image display system according to claim 1 , 

An input image data generation means to generate said input image data by rearranging the pixel data 

which constitute the image data inputted into said electro-optic device according to the selection 

sequence of the scanning line corresponding to said un-scanning sequentially in said electro-optic 

device. 

An input image data division means divide for every pixel data by which each of two or more of said 
data-line drive circuits deals with the input image data generated by said input image data generation 
means, 

The image processing system characterized by having an input image data transmission means to 
transmit said input image data divided by said input image data division means to said electro-optic 
device for every divided data concerned. 
[Claim 14] 

Said input image data division means divides said input image data for said every scanning line for every 
data for said several pixel minutes of the 1 scanning line concerned. The pixel data which constitute the 
divided input image data concerned for every scanning line and by rearranging in predetermined 
sequence for said every group the image processing system according to claim 13 characterized by 
generating the data block which said two or more data-line drive circuits are alike, respectively, and 
consists of the corresponding pixel data for the 1 scanning line. 
[Claim 15] 

Said input image data transmission means is an image processing system according to claim 14 
characterized by carrying out the parallel transmission of said input image data divided for said two or 
more data-line drive circuits of every to said electro-optic device based on said order of a pixel data list 
in said each data block. 
[Claim 16] 

As for said two or more scanning lines, the serial number is matched according to the order of a list of 
the scanning line concerned. 

Said input image data transmission means is an image processing system given in any 1 term of claim 13 
characterized by transmitting the serial number data in which said scanning line is shown for every 
divided input image data concerned in case said divided input image data is transmitted to said electro- 
optic device thru/or claim 1 5. 
[Claim 17] 
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Said input image data generation means. 

mt length N of the gradation data in which the luminescence gradation of said optical element is shown. 
While acquiring the numerical group which divided the number of addition which added 1 to the total of 
said scanning line into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 

2 (N-1)) of the number-of-bits individual of the bit string which constitutes said gradation data. 

The serial number is matched with each of said scanning line according to the order of a list, 
Let a predetermined number be the initial value corresponding to the least significant bit (the 0th figure) 
of the bit string which constitutes said gradation data among the serial numbers matched with said 
scanning line, 

Let what added the largest numeric value to the initial value corresponding to said least significant bit 
among the numeric values included in said numerical group be the initial value of said scanning line 
corresponding to the most significant bit (N-1) (eye a digit) of the bit string which constitutes said 
gradation data, 

About other bits between said most significant bits and said least significant bits said — others — the 
order from the larger one of the bit digit count of a bit — being concerned — others — among said 
initial value corresponding to the bit of 1 carry of the bit digit count of a bit, and the numeric value 
included in said numerical group from the smaller one — being concerned — others — the value which 
added the numeric value of eye ******** value watch for 1 to the bit digit count of a bit — being 
concerned — others — as the initial value of a bit — matching, 

First, 1st processing which chooses the scanning line of the serial number which the initial value 
corresponding to said least significant bit shows, next chooses in order the scanning line of the serial 
number which said initial value corresponding to said most significant bit and each bit which it shifted 
from this bit 1 bit at a time in order towards the bit before [ one ] the least significant bit shows, 
respectively. 

2nd processing which makes said scanning-line drive circuit drive the scanning line of the selected 
number concerned whenever it chooses said scanning line, 

3rd processing which updates the value to the minimum value of said serial number when the value 
corresponding to each bit of said gradation data after said addition exceeds the value which subtracted 
1 from the total of said scanning line, while adding 1 to the value matched with each bit of said gradation 
data, respectively. 

The processing section which performs 4th processing which chooses the scanning line corresponding 
to the value matched with each bit of said gradation data after said 3rd processing in the same 
sequence as said 1st processing is included, 

An image processing system given in any 1 term of claim 13 characterized by determining the selection 
sequence of said scanning line and generating said input image data based on the determined selection 
sequence concerned by repeating said 2nd processing - the 4th aforementioned processing, and 
performing them until all the scanning lines in said viewing area are chosen for every bit of the bit string 
which constitutes said gradation data thru/or claim 16. 
[Claim 18] 

It is the program which can perform the computer for controlling an electro-optic device according to 
claim 9, 

The electro-optics device control program characterized by indicating said input image by gradation at 
the viewing area which consists of said scanning line and said data line of a predetermined number by 
controlling the effectuation time amount of said optical element by un-scanning [ which is scanned in 
discontinuous sequence to the order of a list of said scanning line ] sequentially based on said input 
image data and the gradation data of predetermined bit length according to the number of luminescence 
gradation of said optical element. 
[Claim 19] 

It is a program for controlling an image processing system according to claim 1 3, 
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The input image data generation step which generates said input image data by rearranging the pixel 
d^ta whwh constitute the image data inputted into said electro-optic device according to the selection 
sequence of the scanning line corresponding to said un-scanning sequentially in said electro-optic 

device, 

The data division step to which each of two or more of said data-line drive circuits deals with the input 
image data generated in said input image data generation step and which is divided for every pixel data, 
The image processing system control program characterized by having the input image data 
transmission step which transmits said input image data divided in said data division step to said 
electro-optic device for every divided data concerned. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an electro-optic device, and relates to the system which displays an image on 
said electro-optic device by suitable processing in which it does not scan sequentially to stop the 
display nonuniformity of the image by gradation display, especially. 
[0002] 

[Description of the Prior Art] 

Conventionally, the electro-optic device, for example, the liquid crystal display using liquid crystal as an 
opto electronics material, is widely used for displays, such as various information management systems 
and a liquid crystal television, as a display device which replaces a cathode-ray tube (CRT). Here, the 
conventional electro-optic device consists of a component substrate with which the pixel electrode 
arranged for example, in the shape of a matrix, the switching element connected to this pixel electrode 
were prepared, an opposite substrate with which the counterelectrode' which counters a pixel electrode 
was formed, and opto electronics material slack liquid crystal with which it filled up among both [ these ] 
substrates. And in such a configuration, if one certain scanning line is chosen, the switching element 
concerned will be in switch-on. If the picture signal of the electrical potential difference according to 
gradation is impressed to a pixel electrode through the data line in the case of this switch-on, the 
charge according to the electrical potential difference of a picture signal will be accumulated in the liquid 
crystal layer between the pixel electrode concerned and a counterelectrode. Are recording of a charge 
[ in / considering the switching element concerned as an OFF state / the liquid crystal layer 
concerned ] is maintained with capacitive [ a liquid crystal layer's / own ], storage capacitance, etc. 
after a charge storage. Thus, each switching element is made to drive, and if the amount of charges to 
store up is controlled according to gradation, the orientation condition of liquid crystal will change for 
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every pixel. For this reason, since concentration changes for every pixel, it becomes possible to indicate 

by gradation. 

[0003] 

The time-division-multiplex drive of storing up a charge in the liquid crystal layer of each pixel at this 
time which communalized the scanning line and the data line about two or more pixels is attained by the 
configuration which impresses the picture signal which has an electrical potential difference according to 
the gradation of the pixel concerned in the pixel which intersects the scanning line chosen as the 1st by 
the 2nd while making sequential selection of each scanning line since some periods were sufficient to 
the corresponding data line. 
[0004] 

However, the picture signal impressed to the data line is the electrical potential difference 
corresponding to the gradation of a pixel, i.e., an analog signal. For this reason, since a D/A conversion 
circuit, an operational amplifier, etc. are needed for the circumference circuit of an electro-optic device, 
the cost quantity of the whole equipment will be invited. Furthermore, since it originates in the property 
of these D/A conversion circuits, operational amplifiers, etc., and heterogeneity, such as various kinds of 
wiring resistance, and display nonuniformity occurs, a quality display will be very difficult, and when 
performing a high definition display especially, there is a problem of becoming remarkable. Moreover, 
there are also problems, such as an increment in the power consumption by the D/A conversion circuit, 
an operational amplifier, etc. 
[0005] 

Then, the luminescence time amount of an electro-optics component is controlled, and the method 
which obtains gradation is developed. In this method, although there is an advantage that the above- 
mentioned analog circuit which has a bad influence on image quality becomes unnecessary that what is 
necessary is just to supply the binary signal (digital signal) of whether to make an electro-optics 
component emit light to the data line, the problem of taking the selection time amount of the scanning 
line too much when performing this control has surfaced. 
[0006] 

Then, the non-progressive broadcasting method is developed as a drive method of the liquid crystal 
display using the digital signal for solving the above-mentioned problem. The luminescence gradation of 
an optical element is shown by the gradation data of bit length N by this method. And the numerical 
group according to the ratio of 2 n values (n= 0, 1 and 2, ... (N-1)) of the number-of-bits individual of the 
bit string which constitutes this gradation data is generated, and the scanning line is chosen as non- 
sequential using this numerical group. Thus, the luminescence time amount of this optical element is 
controlled by choosing the scanning line as non-sequential. That is. a gradation display is performed by 
controlling issue time amount in accordance with issue gradation (for example, patent reference 1 
reference.). 
[0007] 

Moreover, the more a display is enlarged, the more the number of the data-line drive circuits in an 
electro-optic device increases. The electro-optic device is transmitted to the data-line drive circuit of 
these plurality by the parallel transmission which used the bus for the image data to display, respectively. 
[0008] 

[Patent reference 1] 

JP.2001-166730,A. 

[0009] 

[Problem(s) to be Solved by the Invention] 

however, the above-mentioned non-progressive broadcasting method — the usual progressive 
broadcasting method — comparing — processing — being complicated (a pixel data list substitute etc. 
being the need) — since it becomes, when you are going to make it perform the whole of this processing 
by the electro-optic device side, sufficient frame memory, a high-speed processor or the hardware of 
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dedication, etc. is needed, and there is a problem of causing the cost rise of an electro-optic device. 
[0010] • 

Moreover, if data transmission by the bus is performed to many data-line drive circuits as described 
above, since wiring of a substrate is complicated and the need for solid wiring by the multilayer 
substrate comes out. cost will become high. 

Then, this invention is made paying attention to the unsolved technical problem which such a Prior art 
has. and aims at offering the electro-optic device in a suitable image display system reducing the cost 
by the side of an electro-optic device, and this system, an image processing system, and an image . 
processing system control program. 
[0011] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, it is the image display system which the image display 
system concerning this invention is equipped with an image processing system and an electro-optic 
device, and displays the input image from said image processing system on said electro-optic device, 
Said electro-optic device. 

The pixel matrix by which the pixel containing an optical element was arranged in the shape of a matrix, 
Two or more scanning lines which connect with the pixel group arranged along with one side among the 
line writing direction of said pixel matrix, and the direction of a train, respectively. 
Two or more data lines which connect with the pixel group arranged along another side among the line 
writing direction of said pixel matrix, and the direction of a train, respectively, 

The scanning-line drive circuit which chooses every one of said two or more of the scanning lines one 
by one. 

The diata-line drive circuit which outputs the control signal concerning luminescence of said optical 
element to at least one data line among said two or more data lines. 

The control section which controls actuation of said scanning-line drive circuit and said data-line drive 

circuit, 

It has an input image data acquisition means to acquire the input image data transmitted from said 
image processing system, and said two or more data lines are divided into the group for every 
predetermined number, and said data-line drive circuit is prepared for said every group. 
Said control section indicates said input image by gradation at the viewing area which consists of said 
scanning line and said data line of a predetermined number by controlling the effectuation time amount 
of said optical element by un-scanning [ which is scanned in discontinuous sequence to the order of a 
list of said scanning line ] sequentially based on said input image data and the gradation data of 
predetermined bit length according to the number of luminescence gradation of said optical element. 
Said image processing system. 

An input image data generation means to generate said input image data by rearranging the pixel data 
which constitute the image data inputted into said electro-optic device according to the selection 
sequence of the scanning line corresponding to said un-scanning sequentially in said electro-optic 
device. 

An input image data division means divide for every pixel data by which each of two or more of said 
dataHine drive circuits deals with the input image data generated by said input image data generation 
means. 

It is characterized by having an input image data transmission means to transmit said input image data 
divided by said input image data division means to said electro-optic device for every divided data 
concerned. 
[0012] 

With such a configuration, the electro-optic device in the image display system which is the 1st 
invention It is possible to choose one [ at a time ] two or more scanning lines one by one by the 
scanning-line drive circuit. By the data-line drive circuit It is possible to output the control signal 
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concerning luminescence of an optical element to at least one data line among said two or more data 
lines. By the control section It is possible to control actuation of said scanning-line drive circuit and 
said data-line drive circuit. With an input image data acquisition means It is possible to acquire the input 
image data transmitted from the image processing system. An image processing system The pixel data 
which constitute the image data inputted into an electro-optic device with an input image data 
generation means It is possible to generate said input image data by rearranging according to the 
selection sequence of the scanning line corresponding to said un-scanning sequentially in said electro- 
optic device. With an input image data division means It is possible to divide the input image data 
generated by said input image data generation means for every pixel data which each of two or more of 
said data-line drive circuits deals with. With an input image data transmission means It is possible to 
transmit said input image data divided by said input image data division means to said electro-optic 
device for every divided data concerned. 
[0013] 

Therefore, since it was made to transmit to an electro-optic device after rearranging in order of the . 
data which rearrange the pixel data of image data into the sequence corresponding to un-scanning 
sequentially, and are dealt with by the image processing system side for every data-line drive circuit by 
the side of an electro-optic device, the processing which rearranges pixel data by the electro-optic 
device side is that become unnecessary and reduction of the capacity of a frame memory, simplification 
of a control section, simplification of substrate wiring, etc. can simplify the hardware configuration by 
the side of an electro-optic device. Therefore, cost reduction becomes possible. 
[0014] 

Here, the above-mentioned optical elements are liquid crystal, an electroluminescent element, a plasma 
display, light emitting diode, etc. 

The 2nd invention is set to the 1st invention. Moreover, said input image data division means Said input 
image data is divided for said every scanning line for every data for said several pixel minutes of the 1 
scanning line concerned. The pixel data which constitute the divided input image data concerned for 
every scanning line and by rearranging in predetermined sequence for said every group it is 
characterized by generating the data block which said two or more data-line drive circuits are alike, 
respectively, and consists of the corresponding pixel data for the 1 scanning line. 
[0015] 

That is, an input image data division means divides said input image data for every scanning line for 
every data for said several pixel minutes of the 1 scanning line concerned. And it is possible to generate 
the data block which consists of the pixel data for the 1 scanning line corresponding to each of two or 
more of said data-line drive circuits by rearranging the pixel data which constitute the divided input 
image data concerned for every scanning line in predetermined sequence for said every group. 
[0016] 

Therefore, since the data block which rearranged the data for several pixel minutes of the 1 scanning 
line which carried out the group division according to the number of a data-line drive circuit is generable 
for every group, it is possible to transmit input image data by the data list which an electro-optic device 
side tends to treat. Moreover, since an input image data division means divides said input image data for 
every data for said several pixel minutes for every scanning line and transmits it for every divided input 
image data of the. it becomes possible [ reducing the initial complement of the memory by the side of an 
electro-optic device ], and becomes possible [ reducing the cost concerning an electro-optic device ]. 
[0017] 

Moreover, it is characterized by the 3rd invention carrying out the parallel transmission of said input 
image data by which said input image data transmission means was divided for said two or more data- 
line drive circuits of every to said electro-optic device in the 1st or 2nd invention based on said order of 
a pixel data list in said each data block. 

That is, it is possible to carry out the parallel transmission of said input image data divided for said two 
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or more data-line drive circuits of every to an electro-optic device with an input image data 
ti;ansmi9sion means based on said order of a pixel data list in said each data block. 
[0018] 

Therefore, transmission of the data which become possible [ transmitting pixel data to parallel to an 
electro-optic device ] according to the order of a pixel data list for every group, and are easy to deal 
with it to an electro-optic device side is possible. 

moreover. 4th invention is characterized by for said two or more data-line drive circuits boiling said 
input image data acquired by said input image data acquisition means based on said predetermined 
sequence, respectively for said every data block, and said control section carrying out a serial 
transmission in the 1st thru/or 3rd invention of any one. 
[0019] 

That is, it is possible to perform transmission processing to two or more data-line drive circuits of said 
input image data acquired by the input image data acquisition means by the serial transmission by the 
control section, respectively, therefore, since simplification of substrate wiring is attained and it 
becomes unnecessary to make it a multilayer substrate as compared with the case where bus wiring and 
a data-line drive circuit were alike, respectively, and parallel wiring is carried out etc., reduction of the 
cost concerning a substrate or wiring is attained. 
[0020] 

In addition, in the case of this invention, the memory and the memory controller which memorize input 
image data are collected by the control section, and control of a control section will also perform 
gradation display processing of the image by un-scanning sequentially. 

moreover, 5th invention is characterized by for said two or more data-line drive circuits boiling said 
acquired input image data based on said predetermined sequence, respectively for said every data block, 
and said input image data acquisition means carrying out a serial transmission in the 1st thru/or 3rd 
invention of any one. 
[0021] 

That is, it is possible to perform transmission processing to two or more data-line drive circuits of said 
input image data acquired by the input image data acquisition section concerned by the serial 
transmission with an input image data acquisition means, respectively, therefore, since simplification of 
substrate wiring is attained and it becomes unnecessary to make it a multilayer substrate as compared 
with the case where bus wiring and a data-line drive circuit were alike, respectively, and parallel wiring is 
carried out etc., reduction of the cost concerning a substrate or wiring is attained. 
[0022] 

In addition, in the case of this invention, the memory and the memory controller which memorize input 
image data are contained for example, in the data-line drive circuit, and the gradation display process of 
the image by un-scanning sequentially will also be performed by each data-line drive circuit. 
Moreover, in the 1st thru/or 5th invention of any one. as for the 6th invention, the serial number is 
matched according to the order of a list of the scanning line concerned, as for said two or more 
scanning lines, 

In case said input image data transmission means transmits said divided input image data to said 
electro-optic device, it is characterized by transmitting the serial number data in which said scanning 
line is shown for every divided input image data concerned. 
[0023] 

That is, in case an input image data transmission means transmits the divided input image data to said 
electro-optic device, it can transmit the number data in which said scanning line is shown for every 
divided input image data concerned. Therefore, it becomes unnecessary to perform processing which 
prepares the number of the scanning line by the electro-optic device side, reduction of processing and 
simplification of the configuration of a control section are attained, and it becomes possible to reduce 
the cost concerning an electro-optic device. 
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[0024] 

Moreover, the 7th invention is generated in the 1st thru/or 6th invention of any one based on said 
gradation data of bit length N. It is based on the numerical group which divided the number of addition 
which added 1 to the number of scanning lines of said viewing area into the numeric value according to 
the ratio which consists of 2 n values (n= 0, 1 and 2, .... (N-1)) of the number-of-bits individual of the bit 
string which constitutes said gradation data. Each optical element corresponding to each scanning line in 
said viewing area chosen by said scanning-line drive circuit Whenever the scanning line concerned is 
chosen, by the selection sequence of said scanning line determined that only the time amount according 
to the numeric value of 1 chosen in predetermined sequence out of said numerical group can emit light, 
it is characterized by performing said un-scanning sequentially. 
[0025] 

That is, it is based on the numerical group which divided the number of addition which added 1 to the 
number of scanning lines of said viewing area into the numeric value according to the ratio which 
consists of 2 n values (n= 0. 1 and 2, ... (N-1)) of the number-of-bits individual of the bit string which 
constitutes said gradation data. Since the luminescence time amount of a light emitting device was 
controlled, it enables this to display an image with little display nonuniformity to a big viewing area. 
[0026] 

moreover, the 8th invention — the 1- the 7th invention of any one — setting — said input image data 
generation means. 

Bit length N of the gradation data in which the luminescence gradation of said optical element is shown. 
While acquiring the numerical group which divided the number of addition which added 1 to the total of 
said scanning line into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 
2, (N-1)) of the number-of-bits individual of the bit string which constitutes said gradation data. 
The serial number is matched with each of said scanning line according to the order of a list. 
Let a predetermined number be the initial value corresponding to the least significant bit (the 0th figure) 
of the bit string which constitutes said gradation data among the serial numbers matched with said 
scanning line, 

Let what added the largest numeric value to the initial value corresponding to said least significant bit 
among the numeric values included in said numerical group be the initial value of said scanning line 
corresponding to the most significant bit (N-1) (eye a digit) of the bit string which constitutes said 
gradation data, 

About other bits between said most significant bits and said least significant bits said — others — the 
order from the larger one of the bit digit count of a bit — being concerned — others — among said 
initial value corresponding to the bit of 1 carry of the bit digit count of a bit, and the numeric value 
included in said numerical group from the smaller one — being concerned — others — the value which 
added the numeric value of eye ******** value watch for 1 to the bit digit count of a bit — being 
concerned — others — as the initial value of a bit — matching. 

First, 1st processing which chooses the scanning line of the serial number which the initial value 
corresponding to said least significant bit shows, next chooses in order the scanning line of the serial 
number which said initial value corresponding to said most significant bit and each bit which it shifted 
from this bit 1 bit at a time in order towards the bit before [ one ] the least significant bit shows, 
respectively, 

2nd processing which makes said scanning-line drive circuit drive the scanning line of the selected 
number concerned whenever it chooses said scanning line. 

3rd processing which updates the value to the minimum value of said serial number when the value 
corresponding to each bit of said gradation data after said addition exceeds the value which subtracted 
1 from the total of said scanning line, while adding 1 to the value matched with each bit of said gradation 
data, respectively, 

The processing section which performs 4th processing which chooses the scanning line corresponding 
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to the value matched with each bit of said gradation data after said 3rd processing in the same 
sequence as said 1st processing is included, 

By repeating said 2nd processing - the 4th aforementioned processing, and performing them, the 
selection sequence of said scanning line is determined and it is characterized by generating said input 
image data based on the determined selection sequence concerned until all the scanning lines in said 
viewing area are chosen for every bit of the bit string which constitutes said gradation data. 
[0027] 

That is, the above-mentioned procedure enables it to determine simply the selection sequence of the 
scanning line in the electro-optic device of the number of scanning lines of arbitration by determining 
the selection sequence of the scanning line. 

Moreover, the electro-optic device concerning the 9th invention is said electro-optic device in the 1st 
invention, 

The pixel matrix by which the pixel containing an optical element was arranged in the shape of a matrix. 
Two or more scanning lines which connect with the pixel group arranged along with one side among the 
line writing direction of said pixel matrix, and the direction of a train, respectively. 

Two or more data lines which connect with the pixel group arranged along another side among the line 
writing direction of said pixel matrix, and the direction of a train, respectively. 

The scanning-line drive circuit which chooses every one of said two or more of the scanning lines one 
by one. 

The data-line drive circuit which outputs the control signal concerning luminescence of said optical 
element to at least one data line among said two or more data lines. 

The control section which controls actuation of said scanning-line drive circuit and said data-line drive 
circuit. 

It has an input image data acquisition means to acquire the input image data transmitted from said 
image processing system, and said two or more data lines are divided into the group for every 
predetermined number, and said data-line drive circuit is prepared for said every group. 
Said control section is characterized by indicating said input image by gradation at the viewing area 
which consists of said scanning line and said data line of a predetermined number by controlling the 
effectuation time amount of said optical element by un-scanning [ which is scanned in discontinuous 
sequence to the order of a list of said scanning line ] sequentially based on said input image data and 
the gradation data of predetermined bit length according to the number of luminescence gradation of 
said optical element. 
[0028] 

This invention is an electro-optic device in the 1 st invention here, and since the operation effectiveness 
overlaps, it omits a publication. 

moreover, 10th invention is characterized by for said two or more data-line drive circuits boiling said 
input image data acquired by said input image data acquisition means based on said predetermined 
sequence, respectively for said every data block, and said control section carrying out a serial 
transmission in the 9th invention. 
[0029] 

This invention is an electro-optic device in the 4th invention here, and since the operation effectiveness 
overlaps, it omits a publication. 

moreover, 1 1th invention is characterized by for said two or more data-line drive circuits boiling said 
acquired input image data based on said predetermined sequence, respectively for said every data block, 
and said input image data acquisition means carrying out a serial transmission in the 9th invention. 
[0030] 

This invention is an electro-optic device in the 5th invention here, and since the operation effectiveness 
overlaps, it omits a publication. 

Moreover, the 12th invention is set to the 9th thru/or 1 1th invention of any one. It is based on the 
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numerical group which divided the number of addition which is generated based on said gradation data of 
bjt lengt*h and which added 1 to the number of scanning lines of said viewing area into the numeric 

value according to the ratio which consists of 2 n values (n= 0, 1 and 2 (N-1)) of the number-of-bits 

individual of the bit string which constitutes said gradation data. Each optical element corresponding to 
each scanning line in said viewing area chosen by said scanning-line drive circuit Whenever the scanning 
line concerned is chosen, by the selection sequence of said scanning line determined that only the time 
amount according to the numeric value of 1 chosen in predetermined sequence out of said numerical 
group can emit light, it is characterized by performing said un-scanning sequentially. 
[0031] 

This invention is an electro-optic device in the 7th invention here, and since the operation effectiveness 
overlaps, it omits a publication. 

Moreover, the 13th invention is said image processing system in the 1st invention. 
An input image data generation means to generate said input image data by rearranging the pixel data 
which constitute the image data inputted into said electro-optic device according to the selection 
sequence of the scanning line corresponding to said un-scanning sequentially in said electro-optic 

device. 

An input image data division means divide for every pixel data by which each of two or more of said 
data-line drive circuits deals with the input image data generated by said input image data generation 
means, 

It is characterized by having an input image data transmission means to transmit said input image data 
divided by said input image data division means to said electro-optic device for every divided data 
concerned. 
[0032] 

This invention is an image processing system in the 1st invention here, and since the operation 
effectiveness overlaps, it omits a publication. 

The 14th invention is set to the 13th invention. Moreover, said input image data division means Said 
input image data is divided for said every scanning line for every data for said several pixel minutes of 
the 1 scanning line concerned. The pixel data which constitute the divided input image data concerned 
for every scanning line and by rearranging in predetermined sequence for said every group it is 
characterized by generating the data block which said two or more data-line drive circuits are alike, 
respectively, and consists of the corresponding pixel data for the 1 scanning line. 
[0033] 

This invention is an image processing system in the 2nd invention here, and since the operation 
effectiveness overlaps, it omits a publication. 

Moreover, it is characterized by the 15th invention carrying out the parallel transmission of said input 
image data by which said input image data transmission means was divided for said two or more data- 
line drive circuits of every to said electro-optic device in the 14th invention based on said order of a 
pixel data list in said each data block. 
[0034] 

This invention is an image processing system in the 3rd invention here, and since the operation 
effectiveness overlaps, it omits a publication. 

Moreover, in the 13th thru/or 15th invention of any one, as for the 16th invention, the serial number is 
matched according to the order of a list of the scanning line concerned, as for said two or more 
scanning lines. 

In case said input image data transmission means transmits said divided input image data to said 
electro-optic device, it is characterized by transmitting the serial number data in which said scanning 
line is shown for every divided input image data concerned. 
[0035] 

This invention is an image processing system in the 6th invention here, and since the operation 
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effectiveness overlaps, it omits a publication. 

Moreover, it sets to the 13th thru/or 16th invention of any one. and the 17th invention is said input 
image data generation means. 

Bit length N of the gradation data in which the luminescence gradation of said optical element is shown. 
While acquiring the numerical group which divided the number of addition which added 1 to the total of 
said scanning line into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 
2, ... (N-1)) of the number-of^bits individual of the bit string which constitutes said gradation data. 
The serial number is matched with each of said scanning line according to the order of a list. 
Let a predetermined number be the initial value of the serial number of said scanning line corresponding 
to the least significant bit (the 0th figure) of the bit string which constitutes said gradation data among 
the serial numbers of said scanning line. 

Let what added the largest numeric value to the initial value corresponding to said least significant bit 
among the numeric values included in said numerical group be the initial value of said scanning line 
corresponding to the most significant bit (N-1) (eye a digit) of the bit string which constitutes said 
gradation data, 

About other bits between said most significant bits and said least significant bits said — others — the 
order from the larger one of the bit digit count of a bit — being concerned — others — among said 
initial value corresponding to the bit of 1 carry of the bit digit count of a bit. and the numeric value 
included in said numerical group from the smaller one — being concerned — others — the value which 
added the numeric value of eye ******** value watch for 1 to the bit digit count of a bit — being 
concerned — others — as the initial value of a bit — matching, 

First, 1st processing which chooses the scanning line of the serial number which the initial value 
corresponding to said least significant bit shows, next chooses in order the scanning line of the serial 
number which said initial value corresponding to said most significant bit and each bit which it shifted 
from this bit 1 bit at a time in order towards the bit before [ one ] the least significant bit shows, 
respectively, 

2nd processing which makes said scanning-line drive circuit drive the scanning line of the selected 
number concerned whenever it chooses said scanning line, 

3rd processing which updates the value to the minimum value of said serial number when the value 
corresponding to each bit of said gradation data after said addition exceeds the value which subtracted 
1 from the total of said scanning line, while adding 1 to the value matched with each bit of said gradation 
data, respectively, 

The processing section which performs 4th processing which chooses the scanning line corresponding 
to the value matched with each bit of said gradation data after said 3rd processing in the same 
sequence as said 1st processing is included, 

By repeating said 2nd processing - the 4th aforementioned processing, and performing them, the 
selection sequence of said scanning line is determined and it is characterized by generating said input 
image data based on the determined selection sequence concerned until all the scanning lines in said 
viewing area are chosen for every bit of the bit string which constitutes said gradation data. 
[0036] 

This invention is an image processing system in the 8th invention here, and since the operation 
effectiveness overlaps, it omits a publication. 

Moreover, the electro-optics device control program concerning the 18th invention is a program which 
can perform the computer for controlling the 9th invention. 

It is characterized by indicating said input image by gradation at the viewing area which consists of said 
scanning line and said data line of a predetermined number by controlling the effectuation time amount 
of said optical element by un-scanning [ which is scanned in discontinuous sequence to the order of a 
list of said scanning line ] sequentially based on said input image data and the gradation data of 
predetermined bit length according to the number of luminescence gradation of said optical element. 
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[0037] 

Here, this invention is a program for controlling the 9th invention, and since the effectiveness overlaps, 
it omits a publication. 

Moreover, the image processing system control program concerning the 19th invention is a program for 
controlling the 13th invention, 

The input image data generation step which generates said input image data by rearranging the pixel 
data which constitute the image data inputted into said electro-optic device according to the selection 
sequence of the scanning line corresponding to said un-scanning sequentially in said electro-optic 

device, 

The data division step to which each of two or more of said data-line drive circuits deals with the input 
image data generated in said input image data generation step and which is divided for every pixel data. 
It is characterized by having the input image data transmission step which transmits said input image 
data divided in said data division step to said electro-optic device for every divided data concerned. 
[0038] 

Here, this invention is a program for controlling the 13th invention, and since the effectiveness overlaps, 
it omits a publication. 

(1) It is the program which can perform the computer for controlling the 10th invention, 

The . electro-optics device control program characterized by carrying out the serial transmission of the 
input image data acquired by said input image data acquisition means to each of two or more of said 
data-line drive circuits based on said predetermined sequence through said control section for said 
every data block. 
[0039] 

(2) It is the program which can perform the computer for controlling the 1 1th invention. 

the electro-optics device control program characterized by for said two or more data-line drive circuits 
boiling the input image data acquired by said input image data acquisition means based on said 
predetermined sequence, respectively for said every data block, and carrying out a serial transmission. 
[0040] 

(3) It is based on the numerical group which divided the number of addition which added 1 to the number 
of scanning lines of said viewing area generated based on said gradation data of bit length N into the 
numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 2, ... (N-1)) of the 
number-of-bits individual of the bit string which constitutes said gradation data. Each optical element 
corresponding to each scanning line in said viewing area chosen by said scanning-line drive circuit By 
the selection sequence of said scanning line determined that only the time amount according to the 
numeric value of 1 chosen in predetermined sequence out of said numerical group whenever the 
scanning line concerned is chosen can emit light An electro-optics device control program given in any 

1 of the 18th invention characterized by performing said un-scanning sequentially. (1), and the (2). 
[0041] 

(4) In said input image data division step Said input image data is divided for said every scanning line for 
every data for said several pixel minutes of the 1 scanning line concerned. The pixel data which 
constitute the divided input image data concerned for every scanning line and by rearranging in 
predetermined sequence for said every group an image processing system control program given in the 
19th invention characterized by generating the data block which said two or more data-line drive 
circuits are alike, respectively, and consists of the corresponding pixel data for the 1 scanning line. 
[0042] 

(5) said — an input — an image — data transmission — a step — setting — said — an electro-optic 
device — receiving — said — plurality — the data line — a drive — a circuit — every — dividing — 
having had — said — an input — image data — said — each — a data block — it can set — said — a 
pixel — a data list — order — being based — parallel transmission — carrying out — coming — **** - 
- things — the description — ** — carrying out — ( — four — ) — a publication — an image 
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processing system — a control program . 

(6) As for said two or more scanning lines, the serial number is matched according to the order of a list 
of the scanning line concerned. 

An image processing system control program given in any 1 of the 19th invention characterized by 
transmitting the number data in which said scanning line is shown for every divided input image data 
concerned in said input image data transmission step in case said divided input image data is 
transmitted to said electro-optic device, (4). and the (5). 
[0043] 

(7) Said input image data generation step, 

Bit length N of the gradation data in which the luminescence gradation of said optical element is shown. 
While acquiring the numerical group which divided the number of addition which added 1 to the total of 
said scanning line into the numeric value according to the ratio which consists of 2 n values (n= 0, 1 and 

2 (N-1)) of the number-of-bits individual of the bit string which constitutes said gradation data, 

The serial number is matched with each of said scanning line according to the order of a list, 
Let a predetermined number be the initial value corresponding to the least significant bit (the 0th figure) 
of the bit string which constitutes said gradation data among the serial numbers matched with said 
scanning line. 

Let what added the largest numeric value to the initial value corresponding to said least significant bit 
among the numeric values included in said numerical group be the initial value of said scanning line 
corresponding to the most significant bit (N-1) (eye a digit) of the bit string which constitutes said 
gradation data. 

About other bits between said most significant bits and said least significant bits said — others — the 
order from the larger one of the bit digit count of a bit — being concerned — others — among said 
initial value corresponding to the bit of 1 carry of the bit digit count of a bit. and the numeric value 
included in said numerical group from the smaller one — being concerned — others — the value which 
added the numeric value of eye ******** value watch for 1 to the bit digit count of a bit — being 
concerned — others — as the initial value of a bit — matching. 

First. 1st processing which chooses the scanning line of the serial number which the initial value 
corresponding to said least significant bit shows, next chooses in order the scanning line of the serial 
number which said initial value corresponding to said most significant bit and each bit which it shifted 
from this bit 1 bit at a time in order towards the bit before [ one ] the least significant bit shows, 
respectively. 

2nd processing which makes said scanning-line drive circuit drive the scanning line of the selected 
number concerned whenever it chooses said scanning line, 

3rd processing which updates the value to the minimum value of said serial number when the value 
corresponding to each bit of said gradation data after said addition exceeds the value which subtracted 
1 from the total of said scanning line, while adding 1 to the value matched with each bit of said gradation 
data, respectively, 

The 4th processing which chooses the scanning line corresponding to the value matched with each bit 
of said gradation data after said 3rd processing in the same sequence as said 1st processing is included. 
The 19th invention characterized by to determine the selection sequence of said scanning line and to 
generate said input image data based on the determined selection sequence concerned by repeating 
said 2nd processing - the 4th aforementioned processing, and performing them until all the scanning 
lines in said viewing area are chosen for every bit of the bit string which constitutes said gradation data, 
(4). or an image processing system control program given in any 1 of (6). 
[0044] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained based on a drawing. Drawing 1 thru/or 
drawing 1 3 are drawings showing the gestalt of operation of the image display system concerning this 
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invention. 

Hrst, the image display structure of a system concerning this invention is explained based on drawing 1 . 
Drawing 1 is the block diagram showing the configuration of the 1 st of the gestalt of operation of the 
image display system concerning this invention. 
[0045] 

The image display system 1 in the gestalt of the 1 st operation has composition containing an image 
processing system 10 and an electro-optic device 11. 

The image processing system 10 has input image data generation section lOa, input image data division 
section 10b, frame memory 10c, and composition containing lOd of input image data transmission 
sections. 
[0046] 

Input image data generation section 10a performs processing which generates the input image data 
which rearranged the pixel data in the image data acquired from equipments, such as PC 
(PersonalComputer), according to the selection sequence of the scanning line in the image display by an 
electro-optic device 1 1 un-scanning sequentially. 

the 1- which constitutes data-line mechanical-component 11c to which an electro-optic device 11 
mentions the input image data by which input image data division section 10b was generated in input 
image data generation section 10a later — processing which data-line drive circuit [ 4th /a / 1 1 1 /- 
Hid] each treats and which is divided for every data is performed. 
[0047] 

Frame memory 1 0c is the memory for memorizing image data, in order to perform processing in each 
part. This memory is equipped with two storage regions, and each storage region has only the capacity 
which can memorize the image data for one sheet. 

lOd of input image data transmission sections gives the number of the scanning line corresponding to 
the data concerned for the input image data by which division was carried out [ above-mentioned ], and 
they transmit it to an electro-optic device 1 1 with a 4-bit data bus. 
[0048] 

Although not illustrated here, the image processing system 10 is equipped with processors, such as CPU 
(Central Processing Unit) for performing the control program for controlling each part of the above, and 
ROM (Read Only Memory) the program concerned was remembered to be, and various processings 
described above by reading and performing a control program from said ROM are performed. Moreover, 
you may realize as hardware of not only this configuration but dedication. 
[0049] 

The electro-optic device 11 has composition containing panel 11a, scanning-line mechanical-component 
lib, data-line mechanical-component 11c. lid of control sections and input image data acquisition 
section 11e, and Rhine memory 11f. 

The pixel circuit which changes including a switching transistor, a driving transistor, an optical element, 
and a retention volume capacitor is established in the intersection of two or more scanning lines and 
two or more data lines in the shape of a matrix, and panel 1 la is constituted. And a gradation indication 
of the image is given on a panel by controlling the luminescence time amount of said optical element 
according to the bit length of the gradation data mentioned later. 
[0050] 

Scanning-line mechanical-component 1 lb drives the scanning line by control of 1 1d of control sections 

mentioned later based on the selection sequence of the scanning line in un-scanning [ which is included 

in the input image data acquired from the image processing system 10 ] sequentially. 

data-line mechanical-component 11c — the 1- it consists of the 4th data-line drive circuit 111a-111d, 

and the data line is driven by control of 1 1d of control sections mentioned later. 

[0051] 

1 Id of control sections makes the scanning line of an image display field [ in / with various control 
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signals, and / by un~scanning sequentially / in them / panel 11a] choose in specific sequence, and they 
read input image data from Rhine memory 1 1f, carry out the serial transmission of this data to data-line 
mechanical-component 11c which has more than one, and make the pixel circuit corresponding to the 
selected scanning line concerned drive. [ scanning-line mechanical-component lib] 
[0052] 

Input image data acquisition section 1 1e acquires the input image data block which consists of the 
divided input image data from an image processing system 10 for every predetermined timing. 
The pixel circuit which constitutes panel 11a in the gestalt of this operation here In addition to the drive 
of the scanning line by scanning-line mechanical-component lib and data-line mechanical-component 
11c, and the data line, the bright signal supplied through the data line from 1 id of control sections high, 
Or while [ at which the bright signal was written in with high ] the actuation is controlled according to 
being written in with low and the scanning line is driving, an optical element is made to emit light, and 
when written in with low. an optical element is not made to emit light, in spite of being absent. Moreover, 
let an optical element be an electroluminescent element in the gestalt of this operation. 
[0053] 

Rhine memory 1 1f. it is the memory for memorizing the input image data from an image processing 
system 10, it stands in a row, and in order to perform writing of data, and read-out of data, it has two 
storage regions. 

Furthermore, based on drawing 2 , the structure of the data transmission from 1 1d of control sections 
to data-line mechanical-component 1 1c of the image display system 1 in the gestalt of the 1st 
operation is explained. Drawing 2 is the block diagram showing a data-line mechanical-component 1 1c. 
1 1d [ of control sections ], and Rhine memory 1 1f detailed configuration. 
[0054] 

it is shown in drawing 2 — as — data-line mechanical-component 11c — the 1- it has composition 
including the 4th data-line drive circuit 111a-111d. If the data line in panel 11a is expressed with the 
data lines 0-15 here, 1st data-line drive circuit 111a will drive the data lines 0-3, 2nd data-line drive 
circuit 111b will drive the data lines 4-7, 3rd data-line drive circuit 111c will drive the data lines 8-1 1, 
and 1 1 1d of 4th data-line drive circuit will drive the data lines 12-15. 
[0055] 

Moreover, lid of control sections has composition containing the memory control section 110 which 
controls Rhine memory 11f. 

Moreover, it has composition equipped with two storage regions, Rhine memory A1 12a and Rhine 
memory B112b, Rhine memory 11f. 

and the input image data block 1 1d of control sections was remembered to be in one of storage regions 
among Rhine memory 1 1 f Rhine memory A1 1 2a and Rhine memory B 1 1 2b — reading — this — the 1 - 
the 4th data-line drive circuit 1 1 1a-1 lid — it is alike, respectively and a serial transmission is carried 
out. Here, in the electro-optic device 1 1 in the gestalt of this operation, to two Rhine memory 1 1f 
storage regions, the writing and read-out processing of an input image data block are parallel, and are 
performed. For example, suppose that the input image data block rearranged according to un-scanning 
sequentially to Rhine memory A1 12a is written in. the 1- of sequential read-out of the input image data 
block already written in Rhine memory 81 12b while the gestalt of this operation set and this data block 
was written in, and the data concerned — a data-line drive circuit [ 4th /a / 1 1 1 /-I lid] serial 
transmission is performed, next, the 1- of sequential read-out of input image data and the data 
concerned from Rhine memory A1 12a in which a new input image data block was written in Rhine 
memory 81 12b from which input image data was read, and data were written for the point between them 
— a data-line drive circuit [ 4th /a / 111 /-I lid] serial transmission is performed. Thus, to Rhine 
memory A1 12a and Rhine memory 81 12b, it is parallel, and these processings are performed by turns, by 
the writing of an input image data block, and reading one by one, and the gradation display of the image 
by un-scanning sequentially is performed. 
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[0056] 

Moreover, the electro-optic device 1 1 concerning the gestalt of this operation has composition which 
controls the luminescence time amount of an optical element in the period of one frame using these bit 
data while using as binary bit data the signal (bright signal) impressed to the data line. That is, the 
gradation display of an image is performed by controlling the luminescence time amount of an optical 
element according to the time amount corresponding to each bit of the bit string which constitutes 
gradation data. 
[0057] 

Furthermore, more concrete actuation of an image display system is explained based on drawing 3 
thru/or drawing 5 . The number of scanning lines of a viewing area is 14, and drawing 3 (a) is drawing 
showing signs that the scanning line in case gradation data are 4 bits is chosen. Drawing 3 (b) It is 
drawing showing how to count the indicative data in each scanning line. Drawing 4 It is drawing showing 
the relation of the selection sequence of the scanning line and pixel data in un-scanning sequentially, 
and drawing 5 is drawing showing the input image data block rearranged into suitable sequence to carry 
out the serial transmission of the input image data according to the number of the data-line drive 
circuits of an electro-optic device 1 1 for every scanning line. 
[0058] 

First, image data, such as an animation, is inputted into an image processing system 10 from equipments, 
such as PC. And this image data is memorized by frame memory 10c. Here, frame memory 10c is 
equipped with two storage regions. Therefore, while write-in processing of image data is performed to 
one side of the storage region concerned, it is possible for it to be parallel and to perform write-in 
processing and read-out processing of image data by performing read-out processing of image data, 
from the storage region of another side. If image data is memorized by frame memory 10c, by input 
image data generation section 10a. an image processing system 10 will read this image data, and will 
analyze image data. If this analysis shows size, the color number, etc. of image data next, according to 
the number of scanning lines of the viewing area acquired from the electro-optic device 1 1, input image 
data will be generated by performing the pixel data list substitute in image data according to the 
sequentially non-scanning order of scanning-line selection. Here, the relation of the scanning-line 
number and pixel data in the generated input image data comes to be shown in drawing 4 . 
[0059] 

The generated input image data is transmitted to input image data division section 10b. Furthermore, 
there Information on the data which the number (here four pieces) of the data-line drive circuit acquired 
from the electro-optic device 1 1 and the data-line drive circuit concerned deal with (here) They are 
divided into four groups based on the four above-mentioned data lines each, using as one group the data 
for several data-line minutes in each scanning line dealt with in each data-line drive circuit. Furthermore, 
in order to transmit the pixel data for every group of this with the 4-bit data bus according to the 
number of a data-line drive circuit, the pixel data list substitute for every groups involved is performed. 
Furthermore, the number which shows the scanning line corresponding to a break and each data block 
for the pixel data for every group which rearranged is matched with the data block for every scanning 
line. That is, the input image data D0-D15 (16 bits) which corresponds for every scanning-line number 1 
block of D0-D3 corresponding to the group of the data lines 0-3 (4 bits), 1 block of D4-D7 
corresponding to the group of the data lines 4-7 (4 bits). It divides into 1 block (4 bits) 4 blocks of D12- 
D15 corresponding to the group of the 1 block (4 bits) and the data lines 12-15 of D8-D1 1 
corresponding to the group of the data lines 8-11. And as shown in drawing 5 . the pixel data of each 
block are rearranged in order of D0-D3, D4-D7, D8-D1 1. and D12-D15, respectively, and the scanning- 
line number corresponding to these blocks is matched. 
[0060] 

Furthermore, completion of division processing of the input image data for one image performs 
processing which transmits this input image data to an electro-optic device 11 by lOd of input image 
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data transmission sections. Here, in the gestalt of this operation, a 4-bit data bus is used and the 
parallel transmission of the 4 bits of the scanning-line number data is carried out first. Next, the data 
group (4 bits) for every data-line drive circuit is transmitted in 4 steps per every bit. As shown in 
drawing 5 , the parallel transmission of the 4-bit input image data block of (DO, D4, D8. D12) is carried 
out after transmission of a scanning-line number. That is, henceforth The parallel transmission of the 
input image data for every scanning line is carried out in the order of 4 bits of (D1, D5, D9. D13), 4 bits 
of (D2, D6. D10. D14), and 4 bit [ of (D3, D7, D11. D15) ] Here, in the gestalt of this operation, these 
4 bits data are called the data for transmission. 
[0061] 

On the other hand, in an electro-optic device 1 1, acquisition of the data for transmission by which 
parallel transmission is carried out 4 bits at a time from an image processing system 10 memorizes this 
data through 1 Id of control sections by input image data acquisition section 1 le to either of two Rhine 
memory 1 If storage regions (Rhine memory Al 12a and RAIMMEMORIBl 12b). In addition, the data of the 
scanning-line number matched with these input image data blocks are transmitted to scanning-line 
mechanical-component 11b from 1 Id of control sections. And storage of the input image data for the 1 
scanning line (4 blocks) of one side of a storage region with two Rhine memory starts the processing 
which indicates the image of the input image data by gradation at panel 1 la by 1 Id of control sections, 
scanning-line mechanical-component lib, and data-line mechanical-component 11c by un-scanning 
sequentially. 
[0062] 

From Rhine memory 1 If, 1 Id of control sections reads the input image data for the 1 scanning line, and 
it carries out a serial transmission to each data-line drive circuits 1 1 la-1 1 Id of data-line drive circuit 
11c. Here, as described above, while one data are read between two Rhine memory 1 1f storage regions 
(Rhine memory All 2a and Rhine memory B112b) and the display process is performed, new data are 
written in another side. Therefore, the iiiput image data for the 1 scanning line corresponding to the 
selected scanning-line number is read, and when a serial transmission is carried out in the sequence 
shown in each data-line drive circuits 1 1 la-1 1 Id of data-line mechanical-component 1 Ic at drawing 5 , 
the input image data corresponding to the scanning-line number 8 will newly be written in the storage 
region of Rhine memory llf another side by 1 Id of control sections. The gradation display of the image 
to panel 1 la by un-scanning sequentially is performed by performing writing and read-out of data to 
juxtaposition to two Rhine memory 1 1f storage regions, and driving the target pixel circuit to such timing, 
according to the selection timing of the scanning line by the timing controller of scanning-line 
mechanical-component 1 lb. that is, sequentially non-scanning order — and since input image data is 
rearranged into the order suitable for a serial transmission, in 1 Id of control sections, processing of a 
data list substitute etc. becomes unnecessary. 
[0063] 

Furthermore, gradation display processing of the image by un-scanning sequentially in an electro-optic 
device 1 1 is explained more to a detail. Here, the case of 4 bits of bit length of the 14 number of 
scanning lines of the viewing area of panel 1 la and gradation data and number of pixels 224 (14x16) 
individual of a viewing area is explained as an example. However, suppose that color data (RGB) are not 
taken into consideration with the gestalt of this operation. 
[0064] 

First, the decision approach of the selection sequence of the scanning line when making bit length of 14 
and gradation data into 4 bits for the total of the scanning line is explained concretely. In the gestalt of 
this operation, decision of the selection sequence of this scanning line is performed as a program at an 
image processing system 10 side, and is performed because an image processing system 10 acquires the 
total and gradation data (display capacity data) of the scanning line from an electro-optic device 11. 
[0065] 

A program will generate the numerical group which divided first 15 which added 1 to the total 14 of the 
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scanning line according to the ratio which consists of 2 n values (n= 0, 1 and 2, .... (N-1)) of the number- 
of-bits individual of the bit string which constitutes the gradation data of bit length N, if the total and 
gradation data (display capacity data) of the scanning line are acquired. That is, since bit length N of 
gradation data is 4 bits, the value 15 which added 1 to the total of the scanning line by the ratio of 
20:21:22:23= 1:2:4:8 is divided. In this case, it can divide into 1:2:4:8 exactly. Therefore, it can divide into 
four numeric values, 1, 2, 4. and 8, according to each ratio. 
[0066] 

Next, the serial number of 0-13 is matched with each of the scanning line of 14 totals. And the serial 
number 0 of the scanning line (the initial scanning line is called henceforth) first chosen as LSB (the 0th 
bit) of gradation data is set up as initial value. Next, 8 [ largest ] is added to the serial number 0 of the 
scanning line chosen before one among said divided numeric values to the triplet eye (MSB) of gradation 
data, and this serial number 8 is set up as the serial number of the initial scanning line. Furthermore, 4 
[ large ] to the 2nd is added to the serial number 8 of the scanning line chosen before one among said 
divided numeric values to the 2nd bit of gradation data, and this 12 is set up as the serial number of the 
initial scanning line. In addition, in this case, although 2 [ large ] to the 3rd is further added to the serial 
number 12 chosen before one among said divided numeric values to the 1st bit of gradation data, since 
the numeric value after addition exceeds the serial number 13, when 14 of an addition result is divided 
by the total 14 of the scanning line. (0) is set up not much as the serial number of the initial scanning 
line. In addition, since it is set to 15 / 14= 1 (not much 1) in the case of 15 which added 3 to 12, the 
serial number of the initial scanning line in this case is set to 1. 
[0067] 

Therefore, to LSB in 4 bits of bit length of gradation data, the serial number 0 will be set up as initial 
value, the serial number 8 will be set up as initial value to MSB, the serial number 12 will be set up as 
initial value to the 2nd bit, and the serial number 0 will be set up as initial value to the 1st bit. 
Thus, according to the bit length of gradation data, the numeric value which turned said divided numeric 
value to the small thing, and added it to the serial number of the scanning line chosen before one as 
described above in order from the large thing determines the serial number of the initial scanning line 
corresponding to each bit of gradation data. 
[0068] 

Furthermore, the scanning line of the serial number which corresponds this determined initial scanning 
line in order of the initial scanning line corresponding to LSB (the 0th bit) of gradation data, the initial 
scanning line corresponding to MSB (triplet eye), the initial scanning line corresponding to the 2nd bit. 
and the initial scanning line corresponding to the 1 st bit, respectively is chosen, and each pixel of the 
selected scanning line is driven. And after selection of each scanning line adds 1 to the serial number of 
the initial scanning line corresponding to each bit, respectively. Under the present circurnstances, when 
the result of having added 1 to the initial value corresponding to each bit exceeds the value (here 13) 
which subtracted 1 from the total of the scanning line, that addition result is set to 0. That is. the 13th 
scanning line is chosen, and when 1 is added to the serial number 13. it is referred to as 0 which is the 
minimum value of the serial number of the scanning line, without making the addition result into the 
numeric value (14) exceeding the serial number 13 of the scanning line. Therefore, the 0th scanning line 
will be chosen in the next processing. The selection sequence of each bit of gradation data is LSB- 
>MSB-> ''high-order-bit -> lower bit between LSB and MSB" ->LSB->MSB->... It is carried out in 
sequence. Namely, 0 bit -> triplet eye ->2 bit ->1 bit ->0 bit -> triplet eye ->2 bit -> it becomes the 
repeat of ... When the 0th scanning line, the 8th scanning line, the 12th scanning line, and the 0th 
scanning line are chosen corresponding to each bit of gradation data, that is, henceforth Sequential 
selection of the scanning line of the serial number which added 1 to the serial number of the scanning 
line chosen before [ one ] corresponding to each bit so that the 1st scanning line, the 9th scanning line, 
the 13th scanning line, and the 1st scanning line may be chosen, respectively is made, and each pixel is 
driven. 
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[0069] 

That is. as shown in drawing 3 (a), in un-scanning sequentially, the scanning line responds to each bit of 
gradation data, and it is 0th with a scanning-line ->0 position of with a scanning-line ->12 position of 
scanning-line ->8 position scanning-line ->... It is chosen in order. 

Furthermore, if a viewing area is expressed setting to S0-S13 the number which shows the scanning line 
as well as the above-mentioned serial number, and using the pixel (input image data) to each scanning 
line as D0-D15, as shown in drawing 3 (b), the number of pixels per scanning line will become 16 pieces. 
[0070] 

Therefore, in order to perform above-mentioned un-scanning sequentially, input image data will be 
rearranged in the sequence shown in drawing 5 in an image processing system 10, and will be 
transmitted to an electro-optic device 1 1 after the above-mentioned division processing. Here, suppose 

that the pixels D0-D15 in the n-th scanning line (n= 0, 1, 2 13) Sn are expressed as - (Sn, DO) (Sn. 

D15). Moreover, since it will be chosen for every bit of gradation data, each scanning line will be chosen 
4 times, while a gradation indication of the one image is given. Here, if its attention is paid to the 
scanning line SO. the scanning line SO will be chosen, as the 1st time was chosen by TO. and it was 
called the 3rd time by the 2nd time and T10 and it called it the 4th time by T25 by T3. If the time 
interval is investigated, in TO to T2, it is 31 from 3 and T3 by 15 and T25 to T55 by T9 7 and T10 to T24. 
That is, spacing from the first luminescence to the 2nd luminescence is 3, and a light emitting device is 
understood that luminescence is performed by the ratio of 3:7:15:31 as the 15 or 5th time called [ the 
3rd time / the 7 or 4th time ] it 31 . 

Furthermore, based on drawing 6 , the flow of acquisition processing of the image data in an image 
processing system 10 is explained. Drawing 6 is a flow chart which shows acquisition processing of the 
image data in an image processing system 10. Here, a storage region with two frame memory 10c is 
called a storage region 1 and a storage region 2, respectively. 
[0071] 

As shown in drawing 6 , it shifts to step S600 first, when judged with having judged and acquired 
whether image data was acquired (Yes), it shifts to step S602, and when that is not right. (No) stands by 
until it acquires. 

F1 which is a flag corresponding to the storage region 1 of frame memory 10c when it shifts to step 
S602 judges whether it is a set condition (condition that 1 was set to the specified register), when 
judged with it being in a set condition (Yes), it shifts to step S604, and when that is not right. (No) shifts 
to step S612. 
[0072] 

When it is in the condition that unsettled image data was memorized in the storage region 1 of frame 
memory 10c when F1 was in a set condition in the gestalt of this operation and F1 is a cleared condition 
(condition that 0 was set to the specified register) here It becomes under writing of the condition that 
image data [ finishing / the processing to the storage region 1 of frame memory 10c ] was memorized, 
the condition that nothing is memorized, or image data. 
[0073] 

F2 which is a flag corresponding to the storage region 2 of frame memory 10c when it shifts to step 
S604 judges whether it is a set condition (condition that 1 was set to the specified register), when 
judged with it being in a set condition (Yes), it shifts to step S606, and when that is not right, (No) shifts 
to step S608. 

When F2 is in a set condition like F1 in the gestalt of this operation, here When it is in the condition that 
unsettled image data was memorized in the storage region 2 of frame memory 10c and F2 is a cleared 
condition (condition that 0 was set to the specified register) It becomes under writing of the condition 
that image data [ finishing / the processing to the storage region 2 of frame memory 10c ] was 
memorized, the condition that nothing is memorized, or image data. 
[0074] 
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When it shifts to step S606, the writing of the data to frame memory 10c is forbidden, and it shifts to 
step S602. 

That is, it is in the condition that unsettled image data is memorized by both the storage region 1 of 
frame memory 10c, and the storage region 2, and in this case, processing of step S602 - step S606 will 
be repeated, and will be performed until one side is processed. 
[0075] 

On the other hand, when it shifts to step S608. the inputted image data is memorized to the storage 
region 2 corresponding to F2, and it shifts to step S610 in it. 

At step S610, the flag F2 corresponding to the storage region 2 of frame memory 10c is set, and it 
shifts to step S600. 

Moreover, in step S602. when F1 shifts to step S612 in a cleared condition, the inputted image data is 

memorized to the storage region 1 corresponding to Fl, and it shifts to step S614 in it. 

[0076] 

At step S614, the flag Fl corresponding to the storage region 1 of frame memory 10c is set. and it 
shifts to step S600. 

That is. if image data is inputted, it will judge whether the flag is set to the storage region of frame 
memory 10c, and image data will be memorized to the storage region of the direction where a flag is not 
set. It is possible to memorize image data by generation processing of input image data etc., by this, if 
the flag of another storage region is not in a set condition even if the flag of one storage region is in a 
set condition. 
[0077] 

Furthermore, based on drawing 7 , the flow of generation processing of the data for transmission in an 
image processing system 10 and transmission processing of the data for transmission is explained. 
Drawing 7 is a flow chart which shows generation processing of the data for transmission in an image 
processing system 10. and transmission processing of the data for transmission. 

As shown in drawing 7 , it shifts to step S700 first, and through lOd of input image data transmission 
sections, the number of scanning lines and gradation information on a viewing area are acquired from an 
electro-optic device 1 1 , and it shifts to step S702. Here, an electro-optic device 1 1 side acquires a 
viewing area and the number of gradation supposing the good case of being strange, and when these are 
immobilization, acquisition of the number of scanning lines and gradation information may acquire 
information only once first, or may carry out inputting the information beforehand etc. 
[0078] 

At step S702. in input image data generation section 10a, the acquired image data is analyzed and it 
shifts to step S704. Here, in the analysis of an image, size (the number of pixels), the color number, etc. 
of an image are analyzed. 

At step S704, in input image data generation section 10a. it judges whether it is in the condition that the 
flag Fl corresponding to the storage region 1 of frame memory 10c was set, when judged with it being in 
the set condition (Yes), it shifts to step S706, and when that is not right, (No) shifts to step S720. 
[0079] 

When it shifts to step S706, according to the sequentially non-scanning image data selection Ruhr and 
sequence, an image data block is read from the storage region of frame memory 10c corresponding to 
the set flag, and it shifts to step S708. 

At step S708. in input image data generation section 10a, based on the number of scanning lines and 
gradation information on an electro-optic device 11, the pixel data list substitute in image data is 
performed, input image data is generated, the generated input image data concerned is transmitted to 
input image data division section 10b, and it shifts to step S710. 
[0080] 

As the information on data-line mechanical-component 1 1c is acquired from an electro-optic device 1 1 
and described above at step S710 based on the information on this data-line mechanical-component 
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1 1c Input image data is divided into the data block for every scanning line according to the number of 
data-line drive circuits. And by rearranging the pixel data of each data block which correspond for every 
data-line drive circuit according to the parallel transmission by the 4-bit data bus, the data for 
transmission are generated and it shifts to step S712. 
[0081] 

At step S712, in input image data transmission section 10c. a scanning-line number is added to said 
generated data for transmission, and it shifts to step S714. 

At step S714. it transmits to an electro-optic device 1 1 at the sequence which rearranged the data for 
transmission with which the scanning-line number concerned was added in step S710, and shifts to step 
S716. 
[0082] 

At step S716, when judged with having judged whether transmission of the image data for one image was 
completed, and having ended (Yes), it shifts to step S718. and when that is not right. (No) shifts to step 
S706. 

When it shifts to step S718, the flag of the storage region corresponding to the image data which 

performed transmitting processing is cleared, and it shifts to step S700. 

[0083] 

Moreover, it judges whether it is in the condition that the flag F2 was set in input image data generation 
section 10a when a flag F1 was not set but it shifted to step S720 in step S704. when judged with it 
being in the set condition (Yes), it shifts to step S706. and when that is not right. (No) shifts to step 
S704. 
[0084] 

By that is, the thing for which step S700 - step S720 are processed From the storage region which has 
a flag corresponding to the storage region of frame memory 10c in a set condition An image data block 
is read according to the image data selection Ruhr in un-scanning sequentially, and the selection 
sequence of the scanning line. Furthermore, based on the information on data-line mechanical-, 
component 1 1c, process the read image data block concerned, generate the data for transmission, and 
the scanning-line number corresponding to the data for transmission concerned is added. The thing to 
which this scanning-line number was added and for which input image data is transmitted to an image 
display device 1 1 for every data is possible. 
[0085] 

And since the flag of this storage region is reset after transmission processing of the input image data 
corresponding to the selected storage region is completed, in processing of the above-mentioned step 
S600 - step S614, the writing of image data is attained in this storage region. 
That is, since a flag will be in a set condition during generation of the data for transmission, or 
transmission, in processing of the above-mentioned step S600 - step S614, image data cannot be 
written in to the storage region. However, in one storage region, while generation or transmission of the 
data for transmission is performed, it is possible to perform write-in processing of image data to the 
storage region of another side where the flag is reset. 
[0086] 

therefore, the case where, as for write-in processing of the image data to the storage region 1 and 
storage region 2 of frame memory 10c, and read-out processing (transmission processing) of image data, 
image data has been sent continuously — each field — receiving — alternation — and it will be carried 
out to juxtaposition. 

Furthermore, based on drawing 8 , the flow of write-in processing of Rhine memory 1 If [ in an electro- 
optic device 1 1 ] input image data is explained. Drawing 8 is a flow chart which shows write-in 
processing of Rhine memory 1 If [ in an electro-optic device 1 1 ] input image data. 
[0087] 

As shown in drawing 8 , it shifts to step S800 first, and in 1 Id of control sections, when judged with 
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having judged and inputted whether the data for transmission in every 4 bits described above from the 
image processing system 10 were inputted (Yes), it shifts to step S802. and when that is not right, (No) 
stands by until it is inputted. 

It Judges whether it is in the condition (condition that 1 was set to the specified register) that the flag 
FA corresponding to Rhine memory A1 12a was set in 1 1d of control sections when it shifted to step 
S802, when judged with it being in the set condition (Yes), it shifts to step S804, and when that is not 
right, (No) shifts to step S814. 
[0088] 

When FA is in a set condition in the gestalt of this operation here, it is in the condition that unsettled 
image data was memorized by Rhine memory 1 1f Rhine memory A1 12a. When FA is a cleared condition 
(condition that 0 was set to the specified register), it is set to Rhine memory 1 1f Rhine memory A1 12a 
under writing of the condition that image data [ finishing / processing ] is memorized, the condition that 
nothing is memorized, or image data. 
[0089] 

It judges whether it is in the condition (condition that 1 was set to the specified register) that the flag 
FB corresponding to Rhine memory B1 12b was set in 1 1d of control sections when it shifted to step 
S804, when judged with it being in the set condition (Yes), it shifts to step S806, and when that is not 
right, (No) shifts to step S808. 
[0090] 

When FB is in a set condition like FA in the gestalt of this operation, here When it is in the condition 
that the unsettled input image data block was memorized by Rhine memory 1 1f Rhine memory B112b 
and FB is a cleared condition (condition that 0 was set to the specified register) It is set to Rhine 
memory 1 1f Rhine memory B1 12b under writing of the condition that image data [ finishing / 
processing ] is memorized, the condition that nothing is memorized, or image data. 
[0091] 

When it shifts to step S806, in 1 1d of control sections, the writing of Rhine memory 1 1f data is forbidden, 
and it shifts to step S802. 

On the other hand, when it shifts to step S808, 1 1d of control sections shifts the data for transmission 
in every 4 bits acquired to Rhine memory B1 12b to which Flag FB corresponded to the write-in step 
S810. 
[0092] 

At step S810, in 1 1d of control sections, when judged with having judged and written in whether the data 
for transmission for the 1 scanning line were written in (Yes), it shifts to step 812, and when that is not 
right, (No) shifts to step S808. 

When it shifts to step S812, Flag FB is set and it shifts to step S800. 
[0093] 

Moreover, when Flag FA shifts to step S814 instead of a set condition in step S802, 1 1d of control 
sections shifts the data for transmission in every 4 bits acquired to Rhine memory A1 12a to which Flag 
FA corresponded to the write-in step S816. 

At step S816, in 1 1d of control sections, when judged with having judged and written in whether the data 
for transmission for the 1 scanning line were written in (Yes), it shifts to step S818, and when that is not 
right. (No) shifts to step S814. 
[0094] 

When it shifts to step S818. Flag FA is set and it shifts to step S800. 

That is. by processing of the above-mentioned step S800 - step S818. it judges whether Flag FA or Flag 
FB is set, and data are not written in the Rhine memory to which the flag is set, but it writes in it to the 
Rhine memory which is not set. 
[0095] 

Furthermore, based on drawing 9 , the flow of display processing of the image by un-scanning 
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sequentially in an electro-optic device 11 is explained. Drawing 9 is a flow chart which shows the display 
process -of the image by un-scanning sequentially in an electro-optic device 11. 

As shown in drawing 9 , it shifts to step S900 first, and judges whether 1 1d of control sections is in the 
condition that the flag FA corresponding to Rhine memory A1 12a was set, when judged with it being in 
the set condition (Yes), it shifts to step S902, and when that is not right. (No) shifts to step S910. 
[0096] 

When it shifts to step S902. 1 1d of control sections reads the input image data for the 1 scanning line 
written in Rhine memory A1 12a in Rhine memory 1 1f, and they shift to step S904. 

At step S904, the serial transmission of the data read in step S902 is carried out to each data-line drive 

circuits 1 1 1a-1 1 1d of data-line mechanical-component 1 1c, and it shifts to step S906. 

[0097] ' 

At step S906, 1 1d of control sections checks that transmission of input image data has been completed, 

they clear the flag FA corresponding to Rhine memory A1 12a, and shift to step S908. 

At step S908, based on the input image data for the 1 read scanning line, 1 1d of control sections 

controls scanning-line mechanical-component lib and data-line mechanical-component 11c, they 

perform gradation display processing of the image by un-scanning sequentially, and shift to step S900. 

[0098] 

On the other hand, when judged with judging and setting whether the flag FB corresponding to Rhine 
memory B1 12b is set when it shifts to step S910 (Yes), it shifts to step S912, and when that is not right, 
(No) shifts to step S900. 

When it shifts to step S912, 1 1d of control sections reads the input image data for the 1 scanning line 

written in Rhine memory 81 12b in Rhine memory 11f, and they shift to step S914. 

[0099] 

At step S914, the serial transmission of the data read in step S912 is carried out to each data-line drive 

circuits 1 1 1a-1 1 1d of data-line mechanical-component 11c, and it shifts to step S916. 

At step S916, 1 1d of control sections checks that transmission of input image data has been completed, 

they clear the flag FB corresponding to Rhine memory B1 12b, and shift to step S908. 

[0100] 

By that is, the thing for which processing of step S900 - step S916 is repeated, and is performed The 
input image data for the 1 scanning line is read from the storage region which has either the flag FA 
corresponding to Rhine memory A1 12a or Rhine memory B1 12b which is a Rhine memory 1 1f storage 
region, or FB in a set condition. Based on the scanning-line number contained in the read input image 
data concerned, scanning-line mechanical-component lib is driven, further, the pixel circuit 
corresponding to the scanning line chosen by driving data-line mechanical-component 11c is driven, and 
the gradation display of an image is performed. 
[0101] 

And since the flag of this storage region is reset after read-out processing of the input image data for 
the 1 scanning line from the selected storage region is completed, in processing of the above-mentioned 
step S800 - step S818, the writing of the input image data transmitted to this storage region as data for 
transmission in every 4 bits is attained. 

That is, since a flag will be in a set condition while data are read from the Rhine memory, in processing 
of the above-mentioned step S800 - step S818, write-in processing of an input image data block cannot 
be performed to the storage region. However, in one storage region, while read-out processing of data is 
performed, it is possible to perform write-in processing of data to the storage region of another side 
where read-out processing is completed and the flag is reset. 
[0102] 

therefore, the input image data to which write-in processing of the input image data to Rhine memory 
1 1f Rhine memory A1 1 2a and Rhine memory B1 1 2b and read-out processing of input image data are 
sent continuously — receiving — each field — alternation — and it will be carried out to juxtaposition. 



-27- 



Furthermore, based on drawing 10 and drawing 1 1 , the gestalt of the 2nd operation concerning this 
invention is explained. Drawing 10 is the block diagram showing the configuration of the image display 
system 2 in the gestalt of the 2nd operation, and drawing 1 1 is the block diagram showing the detailed 
configuration of dataHine mechanical-component 11c'. 
[0103] 

The image display system 2 in the gestalt of the 2nd operation has composition containing an image 
processing system 10 and an electro-optic device 11. 

The image processing system 10 has input image data generation section 10a, input image data division 
section 10b, frame memory 10c, and composition containing lOd of input image data transmission 
sections. 
[0104] 

Input image data generation section 10a performs processing which generates the input image data 
which rearranged the pixel data in the image data acquired from equipments, such as PC (Personal 
Computer), according to the selection sequence of the scanning line in the image display by an electro- 
optic device 1 1 un-scanning sequentially. 

the 1- which constitutes data-line mechanical-component 1 1c to which an electro-optic device 1 1 
mentions the input image data by which input image data division section 10b was generated in input 
image data generation section 10a later — processing which data-line drive circuit [ 4th /a / 111 /- 
Hid] each treats and which is divided for every data is performed. 
[0105] 

Frame memory 10c is the memory for memorizing image data, in order to perform processing in each 
part. This memory is equipped with two storage regions, and each storage region has only the capacity 
which can memorize the image data for one sheet. 

lOd of input image data transmission sections gives the number of the scanning line corresponding to 
the data concerned to the input image data by which division was carried out [ above-mentioned ], and 
they transmit it to an electro-optic device 1 1 by 4-bit bus. 
[0106] 

Although not illustrated here, the image processing system 10 is equipped with processors, such as CPU 
(Central Processing Unit) for performing the control program for controlling each part of the above, and 
ROM (Read Only Memory) the program concerned was remembered to be, and various processings 
described above by reading and performing a control program from said ROM are performed. Moreover, 
you may realize as hardware of not only this configuration but dedication. 
[0107] 

The electro-optic device 11 has composition containing panel 11a, scanning-line mechanical-component 
11b\ data-line mechanical-component 11c', and input image data acquisition section lie. 
The pixel circuit which changes including a switching transistor, a driving transistor, an optical element, 
and a retention volume capacitor is established in the intersection of two or more scanning lines and 
two or more data lines in the shape of a matrix, and panel 1 la is constituted. And a gradation indication 
of the image is given on a panel by controlling the luminescence time amount of said optical element 
according to the bit length of the gradation data mentioned later. 
[0108] 

Scanning-line mechanical-component 1 lb' drives the scanning line based on the selection sequence of 
the scanning line in un-scanning [ which is included in the input image data acquired from the image 
processing system 10 ] sequentially. In the gestalt of this operation here, scanning-line mechanical- 
component 1 lb is equipped with the timing controller which controls the selection timing of the scanning 
line based on the scanning-line number data contained in the divided input image data. 
[0109] 

data-line mechanical-component 11c' — the 1- 4th data-line drive circuit 111a' — it consists of -1 1 1d' 
and each data-line drive circuit 1 1 la' - 1 1 1d' is equipped with the Rhine memory which remembers input 
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image data to be a driver for driving the data line, and the memory controller which controls the Rhine 
memory concerned. 

For every predetermined timing, from an image processing system 10, input image data acquisition 
section 11e acquires the input image data which consists of the divided input image data, and carries 
out the serial transmission of this data to each of each data-line drive circuit 1 1 la' - 1 1 1d'. 
[0110] 

Furthermore, based on drawing 1 1 , the detailed configuration of dataHine mechanicahcomponent 1 1c' 
is explained. 

Data-line mechanical-component 11c' has composition containing the 1st control-section 110a which 
consists of Rhine memory and a memory control section - the 1 lOd of the 4th control section, and 1st 
dataHine drive circuit 1 1 la' - 1 1 Id [of data-line drive circuits of ** a 4th Here, the Rhine memory is 
equipped with two storage regions A and B of the capacity which can memorize 4-bit data. Moreover, if 
the data line in panel 11a is expressed with the data lines 0-15, 1st data-line drive circuit 111a' will 
drive the data lines 0-3, 2nd data-line drive circuit 111b' will drive the data lines 4-7, 3rd data-line drive 
circuit 111c' will drive the data lines 8-11, and 1 1 1d [ of data-line drive circuits of ** a 4th ]' will drive 
the data lines 12-15. 
[0111] 

moreover, it is shown in drawing 1 1 — as — the 1st - the 4th control section 1 10a-1 lOd, and the 1- 
4th data-line drive circuit 1 1 la' - 1 1 1d' support one to one, respectively. 

therefore, said the 1- to which the serial transmission of the 1st - the 4th control section 1 10a-1 lOd is 
carried out from input image data acquisition section 1 1e — the input image data divided into the 4th 
data-line drive circuit 1 1 1a'-1 lid' is transmitted to a corresponding data-line mechanical component. 
[0112] 

Here, first of all, the 1st - the 4th control section 110a-110d write the input image data transmitted 
from the image processing system 10 in either of the storage regions with two Rhine memory. Next, this 
written-in input image data is read and parallel transmission is carried out to each data-line drive circuit. 
During read-out of this input image data and transmission processing, processing which writes in new 
input image data is performed in the storage region of another side. Henceforth, processing transmitted 
to the data-line drive circuit which reads data and corresponds from one side of the storage region 
concerned, and processing which writes the new input image data from input image data acquisition 
section 1 1e in another side while the processing concerned is performed are performed to juxtaposition. 
[0113] 

In addition, in the gestalt of the 1st operation, the gestalt of this operation reads input image data from 
Rhine memory 1 1f, and minds 1 1d of control sections. As opposed to having carried out the serial 
transmission of this data to each data-line drive circuits 111a-1l1d of data-line mechanical-component 
1 1c The 1st of data-line mechanical-component 1 1c' - the 4th control section 1 10a-1 lOd were 
equipped with the memory controller which controls the Rhine memory and the memory concerned, 
respectively, and are equipped with the timing controller for scanning-line mechanical-component 1 lb' 
to also drive the scanning line etc. That is, the function of 1 Id of control sections in the gestalt of the 
1st operation is scanning-line mechanical-component lib' and data-line mechanical-component 11c' 
with the configuration by which internal organs were carried out, respectively. Therefore, except that 
the serial transmission of the input image data is carried out from input image data acquisition section 
1 1e to data-line mechanical-component 11c', since the gestalt of the 2nd operation carries out the . 
same actuation as the gestalt of the 1 st operation, it omits detailed explanation. 
[0114] 

Furthermore, based on drawing 1 2 and drawing 13 , the comparison with the conventional transmission 
approach of image data and the transmission approach of this invention in an electro-optic device is 
performed. Drawing 12 is drawing showing an example of the conventional transmission approach, and 
drawing 1313 is drawing showing an example of the transmission approach of this invention. Here, in 
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drawing 12 and drawing 13 , the 320x240-pixel viewing area is assumed, and color data (RGB) are taken 
into consideration. Therefore, the data of 320x3 (RGB) individual are needed for every one scanning line. 
[0115] 

As shown in drawing 1 2 (a), in the conventional approach, it has the composition that a data-line 
mechanical component and its control section consisted of one 10, and two or more these ICs were 
prepared to the panel. And an electro-optic device receives the input image data from an image 
processing system by the external I/F controller in a 32-bit data bus. Furthermore, in the electro-optic 
device, it has the composition of transmitting the acquired input image data to each 10 with the data bus 
of the number of data which each 10 treats. That is, in order to carry out bus transmission of the input 
image data with the data bus of 32-bit width of face at 32-bit coincidence at each 10 and to transmit 
the data for one image (D0-D959) as shown in drawing 1 2 (b) when the number of lOs is 15. as shown in 
drawing. 30 accesses of 1st(D0-D31) -30th (D928-D959) are needed. Moreover, since it is necessary to 
form the circuit pattern of a substrate so that the data bus of 32-bit width of face may be connected to 
15 ICs. respectively, the circuit pattern of a substrate becomes very complicated. Here, in the case of a 
4-bit data bus. it comes to show wiring by the bus to drawing 12 (c). 
[0116] 

It has the composition that a data-line mechanical component and its control section consisted of one 
10 like the above-mentioned conventional example, and on the other hand two or more these lOs were 
prepared to the panel in the approach shown in drawing 1 3 . And an electro-optic device receives the 
input image data from an image processing system by the external I/F controller in a 15-bit data bus. 
Furthermore, in an electro-optic device side, the serial transmission of the acquired input image data is 
carried out to each 10. In this case, 64 accesses are needed for data (D0-D959) transmission for one 
image. As shown in drawing 13 (b). by the image processing system side, it rearranges into the sequence 
which deals with the input image data for every scanning line for every 10 and which divided for every 
data and was suitable for the serial transmission, so that it may be easy to transmit in the case of a 
serial transmission, for example, — each — if the serial data to IO0-IO14 is set to SD0-SD14 — SDO - 
- "D0-D63", and SD1 ~ "D64-D127". and SD2 ~ "0128-0191" ... S014 is set to "D896-D959." 
About these, as shown in drawing 13 (b), 1st data are "DO. and 064. 0128 and 0192... 0768, 0832. 
0896", Twond data are "01, and 065, 0129 and 0193... They are 0769. 0833. and 0897"... 64th data are 
"063, and 0127, 0191 and 0255... It rearranges into the sequence which was suitable for the serial 
transmission as it was called 0831, 0895, and 0959." Thus, it becomes possible by carrying out the 
serial transmission of the input image data to simplify the circuit pattern of a substrate as compared 
with transmission by the above-mentioned bus. 
[0117] 

As mentioned above, image data is beforehand rearranged by the image processing system 10 side 
according to the selection sequence of the scanning line in un-scanning sequentially. By and the thing 
transmitted to an electro-optic device 1 1 side after dividing for every data which deal with the input 
image data for every scanning line for every 10 and rearranging the data after division into the sequence 
suitable for a serial transmission further While extract processing of the image data doubled with un- 
scanning sequentially at the electro-optic device 1 1 side becomes unnecessary, it becomes possible to 
carry out the serial transmission of the input image data to a data-line mechanical component easily. 
[0118] 

Moreover, since input image data is transmitted to an electro-optic device for every input image data 
for every scanning line and the scanning-line number was matched to each transmission data, the 
memory space by the side of an electro-optic device 1 1 can be reduced, and decision processing of the 
scanning-line number to choose becomes unnecessary further. 

Input image data generation section 10a shown in drawing 1 and drawing 10 here It corresponds to an 
input image data generation means given in the 1st, 8th, 13th, and 17th invention. Input image data 
division section 10b It corresponds to an input image data division means given in the 1st, 2nd. 13th, and 
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14th invention. lOd of input image data transmission sections It corresponds to an input image data 
transmission means given in the 1st, 3rd. 6th. 13th. 15th, and 16th invention. Scanning-line mechanical- 
component lib It corresponds to a scanning-line drive circuit given in the 1st, 7th. 8th, 9th, and 12th 
invention. Data-line mechanical-component 11c It corresponds to the 11th and a data-line drive circuit 
given in the 13th - the 15th and 19th invention, the 1st - 5th the 9- input image data acquisition 
section 1 1e It corresponds to an input image data acquisition means given in the 1st, 4th, 5th, 9th, 10th, 
and 1 1th invention. The timing controller of scanning-line mechanical-component lib' described in the 
memory control section in data-line mechanical-component 11c' shown in drawing 1 1 and the sentence 
corresponds to a control section given in the 1st, 4th, 9th. and 10th invention. 
[0119] 

In addition, in the gestalt of the above-mentioned implementation, although the configuration to which 
the image data displayed on an electro-optic device 1 1 from external devices, such as PC, is 
transmitted was explained, you may be other configurations, such as a configuration in which not only 
this but an image processing system is built in PC as a graphics board, and a configuration with which 
the function of an image processing system is realized as software (device driver) which operates on PC. 
[0120] 

Moreover, the decision approach of the selection sequence of the scanning line in un-scanning [ which 
was explained in the gestalt of the above-mentioned implementation ] sequentially may use not only the 
above-mentioned approach but an option. 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the image display structure of a system concerning this 
invention. 

[Drawing 2] It is the block diagram showing a data-line mechanical-component 11c, lid [of control 
sections ], and Rhine memory 1 1f detailed configuration. 

[Drawing 3] The number of scanning lines of a viewing area is 14. (a) is drawing showing signs that the 
scanning line in case gradation data are 4 bits is chosen, and (b) is drawing showing how to count the 
indicative data in each scanning line. 

[Drawing 4] It is drawing showing the relation of the selection sequence of the scanning line and pixel 
data in un-scanning sequentially. 

[Drawing 5] It is drawing showing the input image data block rearranged into suitable sequence to carry 
out the serial transmission of the input image data according to the number of the data-line drive 
circuits of an electro-optic device 1 1 for every scanning line. 

[Drawing 6] It is the flow chart which shows generation processing of the data for transmission in an 
image processing system 10. and transmission processing of the data for transmission. 
[Drawing 7] It is the flow chart which shows write-in processing of Rhine memory 1 1f [ in an electro- 
optic device 1 1 ] input image data. 

[Drawing 8] It is the flow chart which shows write-in processing of Rhine memory 1 1f [ in an electro- 
optic device 1 1 ] input image data. 

[Drawing 9] It is the flow chart which shows the display process of the image by un-scanning 
sequentially in an electro-optic device 11. 

[Drawing 10] It is the block diagram showing the configuration of the image display system 2 in the 
gestalt of the 2nd operation. 

[Drawing 1 1] It is the block diagram showing the detailed configuration of data-line mechanical- 
component 1 1 c'. 

[Drawing 12] It is drawing showing an example of the conventional transmission approach. 
[Drawing 13] It is the block diagram showing data-line mechanical-component 11c and the detailed 
configuration of 1 1 d of control sections. 
[Description of Notations] 

1 — An image display system. 10 — An image processing system, 10a — Input image data generation 
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section, 10b — The input image data division section, 10c — A frame memory. lOd — Input image data 
trjansmission section, 11 — An electro-optic device. 11a — A panel, lib, lib' — Scanning-line 
mechanical component, 11c, 11c' — A data-line mechanical component, lid — A control section, 1 1e - 
- Input image data acquisition section, 1 1f — Rhine memory and 1 10a-1 lOd — 1st - 4th control-section, 
and 1 1 1 a-1 1 1 d — the 1 - the 4th data-line drive circuit and 1 1 1 a'-1 1 1 d' — the 1 - the 4th data-line 
drive circuit and 1 12a — the Rhine memory A and the 1 12b — Rhine memory B 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the image display structure of a system concerning this 
invention. 

[Drawing 2] It is the block diagram showing a data-line mechanical-component 1 1c, 1 1d [ of control 
sections ], and Rhine memory 1 1f detailed configuration. 

[Drawing 3] The number of scanning lines of a viewing area is 14. (a) is drawing showing signs that the 
scanning line in case gradation data are 4 bits is chosen, and (b) is drawing showing how to count the 
indicative data in each scanning line. 

[Drawing 4] It is drawing showing the relation of the selection sequence of the scanning line and pixel 
data in un-scanning sequentially. 

[Drawing 5] It is drawing showing the input image data block rearranged into suitable sequence to carry 
out the serial transmission of the input image data according to the number of the data-line drive 
circuits of an electro-optic device 1 1 for every scanning line. 

[Drawing 6] It is the flow chart which shows generation processing of the data for transmission in an 
image processing system 10. and transmission processing of the data for transmission. 
[Drawing 7] It is the flow chart which shows write-in processing of Rhine memory 1 1f [ in an electro- 
optic device 1 1 ] input image data. 

[Drawing 8] It is the flow chart which shows write-in processing of Rhine memory 1 1f [ in an electro- 
optic device 1 1 ] input image data. 

[Drawing 9] It is the flow chart which shows the display process of the image by un-scanning 
sequentially in an electro-optic device 11. 

[Drawing 10] It is the block diagram showing the configuration of the image display system 2 in the 
gestalt of the 2nd operation. 

[Drawing 1 1] It is the block diagram showing the detailed configuration of data-line mechanical- 
component lie*. 

[Drawing 12] It is drawing showing an example of the conventional transmission approach. 
[Drawing 1 3] It is the block diagram showing data-line mechanical-component 11c and the detailed 
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configuration of 1 1 d of control sections. 
[Description of Notations] 

1 — An image display system. 10 — An image processing system, 10a — Input image data generation 
section, 10b — The input image data division section, 10c — A frame memory, lOd — Input image data 
transmission section, 11 — An electro-optic device, 11a — A panel, lib, lib' — Scanning-line 
mechanical component, 11c, 11c' — A data-line mechanical component, lid — A control section, lie - 
- Input image data acquisition section, 1 1f — Rhine memory and 110a-1 lOd — 1st - 4th control-section, 
and 1 1 1a-1 lid — the 1- the 4th data-line drive circuit and 1 11a -1 lid' — the 1- the 4th data-line 
drive circuit and 1 12a — the Rhine memory A and the 1 12b — Rhine memory B 



[Translation done.] 
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im^m 14]- 

«i}i2A*iii«!x-t> :»-fij^e«^ miB 1 ^Si!S«fc. mm 1 MMm(Dm^mm^^ <o r - 

it micmtExtimmT'- ^^ML. mo. ^is^^fij* nfc i ^Sj^ftoA^bis^T^-^ 

«is<Dx- ^fiisigfa Hisses- n^nfcWfS-r 5 i ^sis^j-^BiSx-^'A^p.issf'-^r 

[W*a 15] , 

mmxtimmr- -si &m^mii. mitimm.yt^mmic^ lx\ tui2«stox-^'i®igi&ii] so 
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im^m 1. 6 ] 

m-r;s,mic^ m^^m^ titzx^m^y'-'S'micMft^t ^mmm^m^m^rmLS^7'- 
in^m I 7 1 . 10 

Wimco 2"fil(n = 0. 1. 2, (N-1)) *> fig 5 Jt ^ JS C fc S[ fit (i: ^ fij 

^AP»Lfct©%. Hutai5iS37=^-:?^llfig-r5e-y h?ijO«±ffitr-y h ( (N - 1) ffig 20 

« ;s # . 

^■r. Mi2«Ttte -y h tc5>ff£;-r ^isoasfitA^^-ra L#^o^*ie%ss? L. ^tc tufa 
m±iiL^y h t. coe-y h*^e.«Tfit:'y h£Dio#BU£De<y hfcipjtt-ci tr-y h-ro 

iBH 1 (Dmmtmm(DmmxmiR-r^m4 (ommt. o mmm^^^. 
HuiBi5§pT^-^%«fi!c-r^e-y hm(D^\£ y hmicmnim^^mmicisif ?,^^mti^^xm 

m^mm^'^mL. mmfk^s tircm^msicm-:5^m$ixtimmy'- 'S' c t 4o 

i: f ^ fS^S 1 37^MW«]Sl 6 <D "fn *^ 1 ]S K IB ® <D JaS^H o 
[»*^ 1 8 ] 

WfeA:'3iii«!x-^i:tuf5 7t¥^^o^^|5g|l?l!(rcfSi;fcm^vf-yhS®|5g|llx-^i:{c 

1 9 ] 

m^m 1 3mm(ommmmikm^mm-r ^rztb<o-/u L^X'^^r . so 
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[ 0 0 0 1 ] 10 
[ 0 0 0 2 ] 

m (CRT) (cf^t^^x^- x:/U'-f f^M-rxii LT. ^mmmmmmm'pm.^ay' ]y ^ 
icmm L fcmmmm^ . ccommmmicmm-^tircT.-^ ^ ^z/ i^m^^j: i^ti'^mif i^tircm 

jb^^fbf^o c<Drcib. mmmt,cm&ti^^it-r ^<Dx. mmm^-t^c tti^-^mt^^o 

[ 0 0 0 3 ] 

^micj&i^fcm&^mt ^mmin^^ . Mitt ^ r- ^micwta-r ^m^ic ^ lo . mmm 

[ 0 0 0 4 ] 

CD Rg s t> 5 o 

[0005]" 

^cx. m%^mfi^^<on^msi^mmLx . iigiii*#575-^*^MM$nTv>So cot? 

?? ± L T v> ^ o 
[ 0 0 0 6 ] 

t c X. ±mLrc?sm^mf)tT ^ rcib<D7' iy ^ )\ym^^mm LTcm^T' ^ TsZf u-f com 50 
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oe«yhS(fflO2"fiI(n = 0, 1. 2, ••• (N-l))©J±^(i:itxU^c|&fiiP*^ 
[ 0 0 0 7 ] 

[ 0 0 0 8 ] 

i|tFja 200 1-1 667 309i^$Bo 
[0 0 0 9 ] 

[fg^Tb^ft??* L J; 9 i: -r 5 R®] 

LA^L^*^?). ±sB^MiS:^^^4;^Si±. a # o IH^ ^ * :^ ^ T 5H ii « (H^t^ 

•rsi:, 7 U- A ^ ^ U i: . ii ^ t;/" n -b -y It . feSVMi, H ffl O /^ - F »> x T « 

*■«^2^S^:^ 0. S^3t^^S©3X FTy >^%iS< i: o JS *^ S „ 

[0010] 20 

T L $ ^ o 

[001 1 ] 

[HS%«?8Stf S /-cii>©#®] 

m m^Simmm mm Rzf m 9^7^ - wimm mm <D m ^ mm^ ^ mm^ t . 

lel gS 14 , lu IB ^* ;l/ - e. n T t) . 

BulBS!Jfflig|5«. BulBA;^iii#7=^-^'i:miiBJt^^?05il^|igiSI?!c{::fSi:fcm^tr>y hgo 

viMy'- ■S' ticm-rs^ . mmmmm<oMzfmicfiLxnmmt^mmicM&-r^$^m'X^^ 
icii-oxmmyt^m^con^mm^mm-r^c tx. m^wi.iommm^mRxfmiiT'-^ 

K) 0i.^mi^smmicmtixtimm^f^mm.^sir ^ ^ ^ icis: ^ X *) . 
tiifimmmmmmit. 50 
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mitixtimmT'-^^wi^mic^^r^pi-^tircmmxtsm^y^-'S'^^m^m-^tircy' 

L T 5 ■> 
[0012] 

< t ^ 1 ■ocdt'- micmtit ?> c t-b'^ssmv 0 . mmuicja^r. tam^^i^m 

t##istt<i:oT. mmmmmmi)^ ^B'M^ tircxtsmm'f- ^ ^mnt ^ tti^'^mx^ 

^m^t ^mmy"- Hi m tim^^^ ic ^ ''f ^ m m^x^^ ic m it l rc 
m<Dmmmmic'^tj-^rmzfm^?>!:iticiii:)mmxtimmy'-'$'^^fS.-t^ctti^psm 
xtim^y'- ^m^mic -dx . mi^xtimmT'- ^ ^^^mic .i^ x ^m.t£ 
tircxtimmT"- mimm^(Dy'--$tmmw3^^<D^rL'etLti'^mK>Wi^mmy'-'$'m 20 
ic^Wit ^ n ti/^^mx & ID . xttmrnT"- &m^^ic ^ ^ X . mt^xtimmT'- 
pi^micja o T^i-sij? nfcM IB A* 7*- ^SK^su^nfcf - ^fflttc tuiem^jt^ 

[0013] 

fio. n^^mmmm<D7'~ ■s^mmmm^mtD^K) Wio r- ^micM.^m ^x ^ 
m^ytmmmicB'Mt ^ ^ ^ ic Lrc<Dx. m^yt^mmmxmmv' - ^mum^ ^^m 

*^ Rl tl t ^ 5 o 30 
[0014] 

m^m^. 1 ^*ii«OBulBIii^^5i'07'-^«{ii|ulBA:']iii#7^-^^^i-fJL. J.-0, 

^^^i-f'j^nfc 1 ik'^mn (o x-hm'^'r - 9 ^mm.t ^mm^ - ^ ^ . tuiB^/v-T'stc 

Si L T § o 

[0015] 40 

o$D. A;'3H® f^- ^ ^tiJ#@tc J; o T. i^Si^ftic. i ^SS«©ttfBiii^SS[^ 
07^-i5f«{cttifBA;'3a«f'-^%5i-S'JL. no. SK^fiJ^nfci^4i^»(DA;^iili# 
x-^^^fig-rsffii^T^-^^, BufB^;^-:^S{cm^o)ilSli:Mt;#^5<ii:{tJ:-p'r 

. tuiBS»0 7"-^isigi6iHiKo^n^n{cMf£:-rsi ft^m%<r>mm'f-9fs^^WL^y' 
- ^ a -y ■^z ^^-r ^ c t t'^pj mx $> ^ o 

[0016] 

^ mu m ^ rc - ^ X3 -y ^ ^ ^ ^ /I - -f m ^ ^-r ^ c tti^x^ ^co-^^ m^^^mm 
m(D^\^^->p-r\^^'f-^(Dtstrjxxtimm'f-'S'^&mt^ctf:i^p]mx^!bo ^rc. xti 
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[0017] 
[00 1 8 ] 

$fc. ^4cDfgH^{±. ^ 1 Tb^m 3 (D V^-rtxA^ 1 OlgB^tCfeV^T. HU IB SiJ ffil ^ t± , MKA 

[0019] 20 
*J fflJ gp j; o T , A;'3®#f - <fc o T5lf#$ nfctSfBA:^B^T'- 

3&§o seoT, /^:x.^m^7'- -simmw] isi^ (D^ti^nic ^^'^ \y)immL rem ^^j: tit 

tSLT. a«B2«lOffia<l:jb^ Rl^ i: ^ D > ^ » S ffi fc f S iSSS *^ ^5: < ^ S O . aS^BB 
mic tf^ t-^ ^ 7. h (O f&mif^ m t fS: ^ o 
[ 0 0 2 0 ] 

Sfc> HSOfgH^ii. ^i7iMll30v^-rtxA^i(D5gH^{cfev^T. tul2A;f3iii^7'-^^ 30 

s■:^#Mi^«i!co7'-^5r«g)Ki&lsIESo^•n^'tl^c->U7';^eM■r5<^:5^c*■pTv^5ci: 

[ 0 0 2 1 ] 

ost).. A:'3iSiif^-^f5itf^©fi:J;oT. ^ K A ;'3 Hi ^ t"- 5i» tc o T ^ n 

1^ L fc^^^ H i: ItiK L T, SKBBi^^Offi^fb*^ Ritl i: ^ D . ^ g tc f S iCSS *^ ^ < 
^^<DX. »«-^BBi^lC*^A^§r37. hco^fiM^^nJftlt^^o 
[ 0 0 2 2 ] 40 

*fc. m6(o^mii.. m 1 nmm 5 (o\^^irtii)^ I oHmic^i^^x . mmmm-om^mit. 

^mm^momzfmic'^tj^xmLm^t'^MJt^mf ^tix ^ 0 . 

^ ^B.m-t ?> ^ ^ ici^-o X ^ C t ^<^mt LX ^ o 
[ 0 0 2 3 ] 

0*0, xtimmT"- BM^mit. ^mt nrcxttmrny'- ■i' ^mmm^^^mmicB so 
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[ 0 0 2 4 ] 

- ^ ^ m ^ \£ h CO \£ y h mm <D 2 " m c n = 0 , i , 2, cn-o) 

[ 0 0 2 5 ] 

h m <D \i y h m.m 0 2 " m ( n = 0 . 1. 2. a n - i :> ') ^ ^ ^ ]tm it \^ tc 

[ 0 0 2 6 ] 

^ s f± . 

m.m<D 2 " m i n = 0 . 1. 2, (N-i))*^e>fiK§Jt^tc/sc/cSifii{c^fij 
mm^i^no^ tx'etiic. ^ © m t>' m ^ ^ -a: t ii l # ^ % *f j^; it ^ 

h^jOftTtttr-yh (Offig) tC?!fj5S-rs«Oa8ffli:L, 

^tP^LfcfccD^. SuiBPgp7^-3?^1«fig-rse-yh?tj£0«±tte-yh ( (N-1) ffiS 30 

Its L fzm t^m m m t m mmmm ic ^ ^ n ^ mm <D o ^ . /jN^v^(j^A>p,^Kfteoe>y h(D 
nitmf. 

«±{ie>y hi;, dcoe-y hA^?.«T{ie-y h (D 1 -O ^mi (D y hlCf^IltT 1 tr>y h-fo 

icsiR-r 1 (ommt. 40 

-{t ^ m 2 (D n&m t . 

nSinim 3 (Dmm^ikomiimmT'- y h icMititif ^nrzmicMitLrz^m.m^m 

HtfffipgiSx-^^«fiK-r5tr>y h^jcD^e-y hSfctuf3«^®^tc*3it5^s«s*^^Ta 
»?^n5$T'. mmm 2 (Diiiim-mmm 4 (D^m^mK) MLn o c tic *^ mm^^n<D 
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[ 0 0 2 7 ] 
[ 0 0 2 8 ] 

IB ig ^ * BS -r s o 

$ , ^1 0 o « . ^ 9 o M T . Hu f E $)j 85 « . mtixtimmv'- mm^ 

(i:»^#ttIfB1tl8[©7*-^'ilSKi&IslKO^ti^'n{C'> U r B^-t ^ ^ 5 ic ^ X ^ C 
t t LX ?> o 30 

[ 0 0 2 9 ] 

fB««r«li&-r 5o 

~ ^ mmws mj^ (o ^ n ^ n ici^ V T B'Mt ^ ji: o ic r ^ c t ^ t L X o 

[ 0 0 3 0 ] 

ccx. *^B^f4. m5<D¥tmici3t,f^m^ift^mwx&'Dt<Di'!Fm^^mitmm-r^(ox' 
IB « ^ * BS -r s o 

- ■$< ^ m ^ \£ y h (D \£ h (D 2 " m (n = 0, 1. 2. • • CN-1 
) ) *^ e>fig5 Jt^tciS C fcSiCfiitc^»J L fci!(filPtc»-:5#, M IB ^ S I^IE Kl IhI SS <fc o T 

Jl»?^nfcMiBa^®i^^ci3^ts*^aili^^:J^^SLfc§3te^^?*^ s^jtaEiii*^ss?s 
n§«icBf(iBiSffi8fo'i5*^e>m^©)iH#TS^^n;5-o^ffitc^5cfc^ra/cit^?tRjtg 
rji^^ic^^-^ntcmmM^mcomiRmmic^^x. mm4^m:kmM^n o c t^^^WLt 

L T 1/^ 5 o 
[ 0 0 3 1 ] 

IB *E % # as -r s o 50 



JP 2004-279595 A 2004.10.7 



m I 3 commit . m 1 (D^BMicisif ^mmmmmmmmi:$>-:>r . 

L T V 5 o 

[ 0 0 3 2 ] 10 

iH « ^ * BS -r ^ 0 

sfc, mi 4 oonmit. mi 3 (o^mic^i^r . mmxtimmT'- ^m^ma. lutBi 

US-t ^ 1 ^^m^O^mmT" — i'ti-' P> "T— -$1 zr U y ^ :^ ±m.-r ^ ^ O ICfS:-^ X y^-' ^ C t 
[ 0 0 3 3 ] 

f 2 « * # BS -r ^ c 

sfc, mi 5 (D^ma. mi 4 (onmict3\.^-c. mvBxtimmT'- ^ BM^mn. tuiHW 

[ 0 0 3 4 ] 

IB « * * BS -r ^ o 

^fc. mi 6o^^{±. mi 3nmm 1 5£ov^-rn*>io^is{ci3v^T, tufBaaoj^* 

mtixtimmT'- -$1 &m^mit. mm^p\-£ nrzxtimi^T'- ^ ^mmn^ye^mmic& 

mt^mic. ^^^»J^nfcA;'3iB®7^-^S(c^fS-r§H>ilB^S^«^-rjiL#^7'- 
[ 0 0 3 5 ] 

iB«%««s-r 5. 

Sfc, mi TO^^ti, mi STliSmi 6<ov^fn*wco^TO{cfev^T. tulBA:tliii#T' 
- ^ * fig ¥ S ti , 

tufB)t^^?Ofg)t|5gll^^-ri5gilix-^fOe «y hfiNi:. 

mvim.^m<omm.ic 1 ^ taw i^Tctawm^. tim^my'- -s^ ^m^r ^ ^ y h^\<D^ ^ h 40 

S(^<D2"fii(n = 0. 1. 2. ••• CN-l))*^5.fig5J:t^lc:jSi: fcSlitKl^flJ L 
yh (0«jS) W^Si-r ^ BulB^SI^cDji LS^iDWWffi i: 

tuIB«T{Slf>y htcWJS-rs^Wfiltc, mjlBt;[fiI8f(c-&$tiS|gCfii<0^-5«fe;^#i.>t!(fii 
^SP^LfcfcO*-, fflS|5iiS7*-^^«fi!t-r5 e>y h3FiJ©«±tttry h ( (N-1) ffiB 

BtiiB«±{4e>y hi:BulB«Ttee-y hi:«DH{c*^ftfioe>y ^^cov^T{i. MIBfte<oe<y 
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mmmmy'- ^ <D^\£ y h <«f it n fc ffi ^ n ^ n i * *p w -r § t ft . mmtun lo 
w^n^^T?. mmm 2 (Drnm-^mtim 4 (D^m^m':) 'MLn o c tic j;: K>mti^^m(o 

[ 0 0 3 6 ] 

f 2 « ^ * BS -r ^ o 

[ 0 0 3 7 ] 

ciciT?. *^B^{i. m 9 (D mm ^ mm -r ^ fz itxD -f a ^ ^ L. X' ^ . t (D^mumm-r ^ 

© T ffi « ^ * B§ -r § o 30 
(D -f U if L,X & -D X . 

It 5 Su le 111 ^ * it L ^ S O S II # tc ^ T M C>* § ^ S c: i: tc J: t) Bu IH A 

tuf5A:biiiifiR7*-^^figX5^-y {<: v> T * fig ^ ti A * ffl # t*- ^ * , bu IB « lgc O - 

Mf2 7^-^5tf'JXx-y7'tc*3V^T5tS'J^n/cMI2A;^ia^x-^%^K5tf'J^nrc:T="-^5f 
«(ctul3«M^^^«tc-£3^-r^A;'3Higx-^e3MX7"-y:^i;, ^ c t^^mt 

L T V> 5 „ 40 
[ 0 0 3 8 ] 

CCT-. *^0^{±. ^1 3 £D^^^$iJffll -r 5 fcJiOT'ny ^ AT'^ t) > ^ (D 5^ * « Ifi "T 
BufBA:^ia^x-^lSff^glCc};-pT^ff$nfcA:'jiii®7'-^*^ tulBx-^-ra^y^ 

mic. miimm&^ifrLxmfs.m^(ommicm-:^^mmm^<o'r-^mmW}^^<o^n^ 

[ 0 0 3 9] 

ttiIBA:^ia^x-^lSjf#¥®{c J:oTS^^#^nrcA:^iii^v=^-^^. Bu8B7^-> 7P -y ^ 50 
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C 0 0 4 0 ] 

(3) e-y h (DmrnmrnT"- ^ icm^^^^m.^ rL^mKm^smm<D^^m^tc i ^ta 
w L tetany ^ mmmmy'- ^mi&-r ^ -y h^co \£ y h wimcD 2 " m (n = o, i, 
2, • • • (N-i) ) ti^ ^ ttmicit^i^rcm.mic'^wn.rcmmmicm^^ ^ tuis^* 

tern rs ruf m^'^ mrj: ^ o ici^^-^ tircmm^^m<DmtRmmic ^ ^ r . mm^^m^^nm^ 
o c t^mmtt I 8 (o^m. (i), ( 2 ) <Dv^-rti*^ i tciBe©«M?t^^ 10 

[ 0 0 4 1 ] 

(4) mmxtimmf- -$1 ^yfic^\.^r li. mti 1 ^^mmic mm i M^Wi(D 

[ 0 0 4 2 ] 

^ (4) fe«o!ii#saiiaBMffli^n Ac 

m^r- ^ ^ ^ ^ o icf^^ r ^ n t^^m t-r I 9 (D^BM. (4). cs) 

[ 0 0 4 3 ] 30 

(7) BulBA±lil#7='-^±figXx'V T'ti. 

mm<0 2"fit(n = 0. 1. 2. (N-1)) *>e>fig«it^{C)5SCfclSfiIfi:^SiJ 

mm^^m (o ^ ti ^ tiic. t <D mxf mic t> ^ r m L m ^ ^ M H if . 

h?ijo«Tfeif>yh (o«fS) ici^it'.-r ^wmm t L . 

^sn^bfct.©^, m^m^T'- ■S' ^mmt ^ \£ y h5>jcD«±ttey h ( (n - 0 *gg 4o 

BU IB « ± {i e >y h i: tu 12 « T e >y h t O H {tM £0 e h (c o T . tfi IB fte O «y 

lSLrcHuIB«]«BfilfcBuKSffiSf(c#$ti5lSffl©5-6. /h2VMS9*^e.^Kffi<Dtf-y 

tr-y Mfiistic 1 ^i}umLrcmmm<Dmmt^tunLrzm^mmm<o\£y h (owmmt lx 
msjo ^ h L fc=& If «y h (c?*js-r sffiifiB*!]W«*^s^-rji LS^o^sm^^-n^niii* 
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^ii-^m 2 (ommt. 

I (o mm tmm(o mm -vmiRr 4 (Dfsimt . 
^^WLtir ?>m 1 9 <o^m. (4) nm ce) flDv^■rn*^l ^cmwi<Dmmmmmnmmy 

n ^ V A. 
[ 0 0 4 4 ] 

t«siiiiifc«s^->X'rA<o^ 1 (D mm (omm(o m ^-r y '!rm-Z'^?>. 

[ 0 0 4 5 ] 

mmmmmm 1 0 it. xtimmr-^st^^^ i 0 a xtimmv'- ^ 1 0 h t . 

[ 0 0 4 6 ] 

Xtim^k'f—^^^^lOait. PC (Personal Computer) ^cDSS 
t? t O T' 5 o 

n^^^ggi I (om^-r ^bt"- ^mmw}^ I 1 c ^m^-r 1 ~m 4 (d 30 

x-^i^|g»le]Kl 1 1 a~l 1 1 d<D§'«?A^ffi'5 x - ^ ^ ^i" W "T 5 «a S t> © T' 

5 o 

[0047]. 

[ 0 0 4 8 ] 40 

%llt7-r^/£*OCPU (Central Processing Unit)^oyo 
■tr-yt?-i:,^K7'ay^A(DIB1i^nfcROM(Read Only Memory) i: 
. *fii^Tfet)> tSIB R O M*^ 6. fiJPT'n A^S!?*' W L Tll?f -r S C tc J; D ±fH L 

[ 0 0 4 9 ] 

«M)t^SHl z-?^;!/! 1 ai;. M^mmWs^l 1 bh. - $1 IB 16 SP i i c ii 

, ftij^gpi 1 di:, A:tiia^x-^J«if#g|5i 1 e t. "^-f > yt'EV 1 1 ft. *#^/£^ 
Jt ^ o T ^ o 50 
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1 ati. 7. y =^ y"^' y y X ^ t V 9 ^ \£ y ^ V ^ y X ^ t ytm t u 
(CIS C T BufS^¥^?O^Jti^H^^J^^ S ii t J: O , /■^ ^ ;P ± fc pg US ^ tx 

^ o 

[ 0 0 5 0 ] 

■r-^$i|gl6S|51 1 ci±. l|l~^4(DT'-^l^|gitllHl^l 1 i a~l 1 1 d*>P.^fig^ 10 
[ 0 0 5 1 ] 

*jffl)gi5 1 1 d tt, ^mumm^ic ^ 0 . ^^wimw]^ 1 i b tc, ^Mn^^Sfc <t o z'^^;!^ 
1 1 a ic^i/f ^mmm^mm(D^^m^n^(Dm^X'm^^'^. no. ^^'v^t^ru i i 

f 3b^e>X;^iH^f'-^^S!^tH L. c: © -r- 3? ^^IgjS ^5 ■r'- ^ i^iKSbSP i i clc->VT 
[ 0 0 5 2 ] 

A:^jiiilSiv*-^gj^gp 1 i o 5 « fc S i o *^ e. ^ ^i-fiJ^ti 

ccx. :$imm(Dmmic^if ^ 1 i a%«fig-r?.iij*iHiKfi. M&mmm^ i i b 20 

Stfx-^i^fgffijgPl 1 c ic j;: :s>^^mRZS'f- mcomWjlcta ^ . mm^ 1 1 d*^?.^" 
-^m^fthX^m-SEtl^ h r i gh tffi^*^h i gh, 1 owt*#ii*n«c: 

tlcj&l^r'tomi'fff^i^-^tl. ^*i^A<|gi!l^nTV>5V^^V>tcMt)P>-r. br i gh 
t«^*<h i ghi:«#ii,Stifci:#«7t^*?*fS^S-a-x 1 owi:«^ii*nfci:fr 

. ly i/ h o ;i> ^ y ■iz -y xm^ t -r ^ c 

[ 0 0 5 3 ] 

^-Y>'^^:U 1 1 fit. mmn&mmm 1 o ^ (DXfjmmv'- ■S' ^m^t ^rabo v 

% M fc 1? ^ § „ 30 

siCs ^2fcs-if^. m i (Dmm<Dmmic^i'f ^mmm^i^ :^y- 2^ I <D. mm^ i id*> 
1 c. tijwsp 1 1 d atf ^ I' > ^ u 1 1 f (omm^m^^^-Tzfu y i7mx&!s>o 

[ 0 0 5 4 ] 

02tc^-rj:5{c, ■r'-rsrsg^Kgpi 1 c it . M I ~ m 4 <D - ^ mmmm^ I 1 1 a~ 

1 1 1 d^-&A/fc«lfigi:^^TV^5o Ccl-e, 1 1 a(cfettS-r-^f|S>&-r-:5r«l 

o~i 5xm-rt. m I (Ot"- -$1 mmmm^ 1 i i at*, o ~ 3 ^isiti.L. ^2 

cOT'-^i^iKtdlslgSl 1 1 bti. f'-^J^4~7:&|g»L, ^3c7)-x-^i^|g»IlHl8Sl 1 
1 f=^-:SJi^8~l l^lgKlL, ^40-r-^i^mi!lIeISSl 1 1 dt±, f"-^i^l 2 

~15*|gS6-r?.,fc3fC*oTV^So 40 
[ 0 0 5 5 ] 

$ fc . SiJ ffll 1 1 d « , I' > ^ €: 1 1 f ^ $IJ ffll f § U ®J ffll gP 1 1 0 % -a A. fc ^ fiR 
i: o T 5 o 

Sfc, ^-r^^^rUl 1 ^-O^^UAl 1 2aSt;'7-l'>';><^^l>Bl 1 2b02 

^LT. S!lP@i5l ldt±. y ^^V 1 1 fO^-^'>'p{^';Al 1 2 alSLXf'y -< y yi'e 

ttJL. cm*. mi~m4 Of*- :5f ISIKilllHlK 1 1 1 a ~ 1 1 1 d O^-tl^'ntCi/ U T ;l/ 

e3M-r?>o c ex. *iisfecDj]g«i(c*5it§«m«^s«i itcfev^Tti. ^-rv^^rui 
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- it y ^ ti^m^ji^^nr\i^!bfsnc. '^^z^y^'evBi i2btceEc§#ixsnfcA:ti 
mmT" - ^ f u -y if (Dm^-km^m lrxs^^Ut' - \ -'m 4 cor- mmwi^^ 1 1 
1 a~i 1 1 d ^ <D iy V 7 )V Bmti^ n t> ti ^ o i^tc. xiimmf— i'(Dm.^iiitEtirc'7'< 

^©•^jisnfc^-f A 1 1 2 a A*iafilix-^'o)ll^»:^^^a b&tf ^^-r 

- it (om I 4 (Dv" — ii mmw]^^ 1 1 1 a~i 1 1 d ^ (o v 7 )i B,'^ti^ n t> ti ^ o 

C<D o ICLX . ^-^yyi^VAl I 2 a RZf ^ 1/ V B I 12b{C*tLT3SStcA 
[ 0 0 5 6 ] 

«fc. :^mm(Dmmicm^m.n^^M9 i i'±> f^-iJ^s^icBiiQ-rsfi^ (br i ght 

[ 0 0 5 7 ] 

n^m^^Tn-rmvhK). m 3 (b) t±. ^^^t^iasif ^m^-r — it (o^^yj^^-rm 

^0. 05 xtimm'f - ii ^ . ^m^mmicm^yt^mm I i (Or^- ii mmmm^<D 
plater . iy V T fiB'MT ^(Dicmmts:mmicM.zsm^rzxtim^7'- ^ -y ^ 

[ 0 0 5 8 ] 

CiDmm'f-i'it. 71/ — Apt^rUlOctClBti^tl^o CCX. 7l/-Ap<^rUlOc 
It. 2 OOfBti^«5*fit^TV^So fie-:?T. ^ K IE M ® IIE <D - 7? fc *f L T H # 7^- tD » 

0 H^Mssai o«, Bj^T*— ^f*^7P — A^^-D 1 0 c icm^tE t . xiim^f 

-5f^J«gPlOa{cJ:oT, dtDja^T^-^^M^tilLT. S^x-^SfO^^f^SrtT^o 

A;^iil^x-^K*3it5^ai§#^i:lffllf|-r-r5fi:OBi|^t±x 04fcS^-rJ:3lc*So 
[ 0 0 5 9 ] 

stc. ^^-^ nrcxtimmy" - if it. xtimmT"- '^■^^mu \ o h iz&^M^tx. ex. 
m^iye^mm I 1 9)^^mmi^rc7'-'StmmW}ms&(om§k cc exit 4 Rxfrnmy"-^ 40 
mmmmm(Dm*) &o r"- ii (omm (c exit. ±fBLfe§4o<D7^-^^) icm-^t . 
^Msmic^if^. ^y'-i'mmw]ms&ic^\.-^xm.*)m.0 7'-i'mm.^(07'--?^iif;v 
-•f t Lx 4 -DCD if ;]^--/ic'^mi- ^ o W.IC. c (oif }\^-zfm<omm7'- ii ^f- i^mm 
i&iHisso<BiS[K:jsi;^c4e>y h (or-it /'^xic^-ox&m-t ?>rcib. ^m.if jx^-rf^nm 
mT"— it (DMLXsm TL^n ^iz. tstxsmTL^x^rc^ir )\' — -f%<Dmm'f- 1^56 
mm <D f - it f u y ir ic K) . ^ n^enoT"- it zr ^ ^7 icnit>.Lrz^^m^Bt^^ 
^Mjitsitif ?> o mitmrn^micMit-r^xtim^T'-i'Do-Di 5 (1 ee^ 

h) ■r-^i^0~3^D^;^-7'{C*^^5LfcD0~D3cOl7•^•y^ (4lf'yh) . x 

-^i^4~70^;l/-7'lC>hfJSLfc:D4~D7£Dl7'n-y^' (4tr>yh) . T^-^i^8~ 

1 10i^;l/-y(CjI^lSLfcD8~Dl 1 CO 1 y i7 (4^7 h) a'aFT'-:5'i^l 2—1 50 
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5<D^*;V-yii:J>tJSL/cDl 2~D1 5£Di:/n>y^ ( 4 \£ y h ) CO 4 y u y ^ ic ^ Wl ir 
So ^LT. 05lC^-r<l;5lC. ^:/n-y^<D]li^-r — ^f^s ^n^n. D0~D3. D 
4~D7x D8~D1 IRt^Dl 2~D1 5©|llSlcMCf§*, Mo. iine.<D:^n<y-^ 

[ 0 0 6 0 ] 

%>'^^u;i/ejM-rso '^(c. ^7"- ^ wmmm^m (Df- St ^ )V-zf (4tr>yh) ^itr 

-y h -To 4 lUfC^i-ltTejM-r So -C^tO. 0 5 (C^-r A 5 fC. ^*«aS^Og2l^fC, ( 10 
DO, D4. D8, D12)C[)4lf<yh©A*iii#-r-^:/n>yi'%/^^b;l/eaML,W 
^li. (Dl, D5, D9, D13)©4e>yh^ (D2, D6. DIO, D14)(D4 
lf>yh, (D3, D7. Dll, D15)(D4e-yh,<D|llT'l^*i^«OA*ia«x — 

[ 0 0 6 1 ] 

Sijffllgpi 1 d^/rLT^'l'V;^^'J 1 1 fOZO^SIBUfB^ (7-r>';^^-UA 1 1 2 a 

st>'^'i'>'^^u B 1 1 2 b) ov^-rn*^ — :^tcieis-rso ^fe. <ine>(DA:^)iii0T'— 20 

^ :/ n -y ^ tc j£# ta fc^4^#^07^- fij^ap 1 1 d *^ e. ^SiRSiKl&SP 1 1 

mm'r-s' (4:/P>y^^) *^iHi«^nst, ^ijwgpi 1 d. ^swrnn^ 1 1 bstff^ 
1 a(ci5gis«^-rsMs*Mi6-rso 

[ 0 0 6 2 ] 

$iJSfg|51 1 dl±. 1 1 f*^P.. l^ft;^^i'CDA;biiii^T='— ^j^M^^mt. 

— siWimwim^ i 1 co^'T-^^igKiiii^i 1 1 a~i 1 1 dtci/UT;i/e3M-rso ji 

CV.. ±fS LfcJcdlC^-r^^^-Ul 1 fc02 Ofe SfBlifSl^ (-^-rVp^-tUA 1 1 2 a 

B 1 1 2 b) O^-fe — T^'Ot'— ;5r*^M^^^tli^4lSoa^toii*Mft3nT 30 
v> spate, mysicii.^ frfc^f^-^A^W^ai^taSo fi!oT. SS^^nfc ^Sti^S-^tJi^if 

js-rs 1 mSim^<Dxtimm7'~ St ti^m.^m-s ti. t"- ■^mmwi^ i i c^o^T^-^tifiij^ 
mm^ I 1 1 a~i 1 1 dic05{c^-riiiS"e->"jT;i/e2i^nsi:, $ij®gi5i i dtct 

oT. fffctC^aESiS^SfCjtytiSLfcA^lii^T'— ^-T^jt^'J 1 1 fOffi77©fB 
1t®^li:»#ji*nS(ii:tc:S:So <i<DJ;'5^3'-i'5>'i^-e. ■^-I'v^tU 1 1 f«>2o 
OfB«^J|5f<:WLTM5>Jtcv'-^<D»ji*tj^tfS!^J^mL*^TV^, Mo. .^aifiUKSdSP 1 1 
b©^-l'5^'^*3>hD — ^{cJ;S^a«gOSW^f^5>^*'{::-&t>-li-T. Jif^Oiii^lHliK 
^|gl&r S c i: fc J; o r . 111:^^4 (cJ;S^^*;l/i i a ^<DmWi<Dmmm.^^n o o o 
^ t) X ^NiM iJi? ^ 4 o 111 M o U T ;P e jg L 111 tc A la ^ X - ^ M *^ ;^ P) n T 
V-'SO-e, fiJffllgP 1 1 dicfeV-^T. -r— ^ OMtf #^^(Oi!!ia*^^S i: ^ So 40 
[ 0 0 6 3 ] 

Mie> «M7t¥S«i itc*3its, ^Niii^^stcj:sia^optp*^jaa^j;t)p«a(cifi 

BJ-rSo C CX'. 1 1 aO«^MM<0^4i^iiCl 4*:. pgp7*-5fOlfyhS4tf 

>yh&tfa3^fiiS©]iilg3S:2 2 4 (l 4 x l 6) {iO^-a-J&^JtLTlfiB^-rSo fiL. * 

llffi © ffi T* {* , fex-^f (RGB) *#it L d i: i: f S o 

[ 0 0 6 4 ] 

S ^SiaOi^SC*! 4*. mm'f- ^©If-y hS*4 e-y hi:L/c:i:#03t**l<Da 

i^^ti, H^mssMi o^|l|^^fcu^T, -f a ^ ^ L. t L ti ^ i> cD x . mm^mm. 
mi otK m^^ft^mm i 1 ^m^m<Df^m.iSLumm7'- S' im^^mttT"- s^) ^mm so 
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[ 0 0 6 5 ] 

>yMS[fflO2"ffi(n = 0. 1, 2, (N-l))A^P>^i>i:b^li:jSDT^i-SlJL 

' : 2^ : 2^ =1 : 2 : 4 : 8©Jt^T'^*l^01^3Stci«:ira^Lfc«l ^^^Wr^ 
o cl(D^-g-«. Tja. 1 : 2 : 4 : S K^mx^ ^ ^ o SttjT^ -^-n^n^ittciSCT, 1 
, 2, 4. 8(D4-QCDiS[fiI{Cia-SiJT'#^Ci:{C*So 
[ 0 0 6 6 ] 10 

'!K\,t. mm. I 4*o^s«io^n^nfco~i soiiLs^^^t^js^^t^o ^-lt. mm 

iiLS^0^l5!]Wfiii:LT^^-r^o i^tC. pgil7'-^(D3lf>yhg (MSB) fC^LT 
. loM(cSS5^nrc^ttilio®L»^0 fc Huf3^«i| L rcSStfil© ^ ■5«t.:*:#v>8^iP» 

A^mw-v. ii<Di2%«]^^fi^oaL#^i:LTK^-r§= ^feMf^i, 

T'. *DS)^«tD 1 4 ;&^4«gcDife^iS 1 4 -efljo fc^O^ t> (0) ^ ^ ^ S IS © 3 L S ^ 20 
i:LT^^-r§o^^> 12fC3%JEUrcl5«0^-&«> 15/14 = 1 (^Ol)i:^' 

;S£DT?, coi^-a-ol^Iffi^tti^ojlLS^tiifc^^o 

[ 0 0 6 7 ] 

U-oX . Pg|ix-i5fcoif>yhft4b*'yhfc43tt^. LSBfC**LTtiaLS^O*'«««^ffli 
tLT^^^tx. M S B {Ci* LTtia 8 A^SJ^ffi i: LTS^^n. 2 e >y h @ {C 

LTtifflLS^l 2*^S]^Mi:bTg9:^?n. llf-yhStc^^fLTttaLS^OA^SJSgfil 

© a L #^ {c Mf2^}-fiJ L Scffl ^ o *^ ^ v> © ic 1^ It r |IH# {c iipSf L fc SRfii 
{Cj;oT. PgflT^- e >y h fC^f JES L fc«I«8ifeatili<Da L#«*^^-r 5o 30- 
[ 0 0 6 8 ] 

MtC, C Oglt^^ nfc«J«S3feaE«i*. PgiiT'-^fO, LSB (0tr<yhi) fc ^ J5S L fc 153 
WitSi^^ MSB (3e-yhg) tC^trSLrc^aW^SS^. 2e-yhgfC?>flSLfc|0W^S 

1 11 >y Y ^\c^mi.rcmm^^m(omx=^ ri=e ^m\^^^(oM^m^mifii. 
^e«y ^^^^^SLrc%!J«B^^i^^oaL»^^^:^n^n 1 ^ip^-rso dois, ^vf-yhtc 
1 3) ^ ntnm^W^.^ 0 ^ o i3Sgo^fii^*'«a#??n 

ISffi Cl 4) iL^-fK^ 5^*«8oaLS#<D«/jNffiT'feS0i:-rSo iSSCfC. ^<0«lS-e{i 40 

. 0 # s cD^siiA^as?^ c i: ;s o pgnf^- ^ tr -y h ©a^iiMSii. lsb 

-»MSB^ rLSBS.tJ^MSB£DKO±iiH:-yh->'T{4lf'yhJ ^LSB-s-MSB-^ - • 
•OWHST'ff^bnSo -r^to^, 0lf>yhg->3e>yha^2e-yhB^ie>yhg^0 
eyhg^3e>yhg-^2e>yhg^ - • - Oi^OjILil^So Pgi^-r-^^O^ 
e>yhlC^f£;LT. OSiO^S^. SSgO^Sl^, 12#g<D^4!^. OSg©^^ 

m^m^t^t. isgo^Si^. 9#g(D^SiSi. i 3sao^si^. i#g 

[ 0 0 6 9 ] 

O^D. 03 (a) ^ -r cfc , ^^|l«^^«(Cfel>T^«ilS(±. |5tp7='- e >y h 50 
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Mir ^ mm iXtimmy'- 'S') %do~di 5i:LTa^^ilt*S-ri:. 03 (b) fc^ 

[ 0 0 7 0 ] 

SeoT, ±fB LfcJf m^^j^tt^&tr 3 fci6tc, A:^H»7^-^«, H««1S«S 1 0 tc V> 

C tiC^^c C CTttt. nSi(n = 0. 1. 2. 13)0|iaci^SntC*5 
tt«lBlflD0~D15^, (Sn.D0)~(Sn.D15)i:LT^-rci:i:-r5o* 10 

tz. pgiHT^-^oif «y h«(cjis?^ns c iitc^sor-, i o o ib # Pi 

i^SOa. TOT'lIel@*'«M»?^tl. TST'Zlilg, TlOTSIilg. T2 5t?4|51gi: 
V^ofc<fc-5{cSS?^nSo ■?-<D^raraPB^ll'<5i:, T0*>P>T2-Pti3> T3*^e.T9 

-p-a7, T10A''e)T24-eai5> T25A^&T55T:fi31i:^oTV^SoO*0. 

, 5|Hlg*^3 1 i:v>ofc<t'5{c, 3 : 7 : 1 5 : 3 lcDife^7t*MTt)nTV^^cDA^^§ 

o 

o 06 HM^jaS^Bl OfCtsltSilifiSfT'— ^rcDffif#MS^^-r7n — 5^-V-hT?fe:5 20 
o CCT. ^ Ix- A ^ ^ U 1 0 c O 2 ofe5E1i®«?^^n^nE1ttB« 1 Stf KMIBIS 

2 t iiF-r o 

[ 0 0 7 1 ] 

fumi^rc f^i^-^ nrcm^ (Yes) tiX7^<yrs 6 0 2 ic:^ffL, 
(No) itmm-r ^ ^r-'^m-r ^ . 

TsT- -J-f S 6 0 2 tC^fTLfc^-&li. :7^ — A;<^U 1 0 coiettn^i tc5>flSf^:7^ 

T' ^ F 1 -b -y h « SI ( :^ ffl © U- X tc 1 3b^ -b h ^ n /c ^ ) 5 % ^ L . 
•lr-yh:KS|-efe5fcfiJ^^tlfc«-& (Yes) {iX7"<yyS 6 0 4 fci^fTLv -e^-e^V^ 
ia-g-(No){±X'r<y:7'S612{c:i^ffrSo 30 
[ 0 0 7 2 ] 

iiCT?. 3|E*Sg<0fl^^kfev^T{i^ Fi*^-lr'yh4^ffi(Di:#C. :7^— A^^tUiOci^) 

v'X^fcOA^'-b-yh^nfc^^fti) cOi:^tc, >'l--Ap<^UlOcOK'ti^«El{ctoii^ 

[ 0 0 7 3 ] 

X7"<y7°S 6 0 4 tCi^tTLfc^-e-fi. :7^-A;<^U 1 0cOl21*IBM2tCi>flS-r§:7^ 

T' * 5 F 2 H2 <y h « « ( « ffl © b X 1 3b^ -b >y h 5 n fc « » ) S *^ % ^PJ ^ L . 
•fe-yh^*ffiT?fe5i:¥iJ^^nfciyi-a- (Ye s) «Xx-y:/S606(<:i^flL, ^-^T'^V^ 40 

(No) ^±X■r>y7'S 6 0 8 ^i:^^T■r§o 
CdT, *jlSStD}BHItC*3V>Ta. Flt|Hl«l(C, F2*^-t-yh4^fficD^#tc. 7lx--A 

^^^y 1 0 c<Df5iiSH«l2{c*«isoH»7*-^r3b^iBii^nrc^iiT*a5D, f zt^^ 
im m (D v'j 7. if \,z 0 t)^ -J h titz^m^ <d t^m^ ^b-A^j^-u i ocoiBit 

[ 0 0 7 4 ] 

7.7- yZf S 6 0 6 (C^fTLfc^^tt, 7U-A^^-U 1 0 c^(Df'-'$t(Omii<^^m±L 

Xy- -y -f S 6 0 2 IC^n-t ^ o 

■o^K) . 7b-A^^-';ioc (DMi^mm \ Rxsti^mm 2 coMysic^mm(omm7'- ^ 50 
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7.x>y:/S 6 0 6 OMM^BO o C i:(C*5>o 

[ 0 0 7 5 ] 

hLT;^xy:^s6oo{c:^tf-rSo 

* . X X -y :/ S 6 0 2 fC 43 V> T . ¥ 1 ti'' ^ V T ^Mr- . X 7^ >y 7" S 6 1 2 ^ ff L fc ^ 

ic^n-r ?>o 10 

[ 0 0 7 6 ] 

Xx-y^se 1 41? {ix :7b-A^^-»J 1 OcOlBli^J^lJciJifiSLfc^^^F l«r-fe«y 
hLTXxy:/S600tC^tT-r§o 

o^O, iffl^f'-^fi^A^b^tiSi:. :7U-A;^*»J10cOfB1i«J^fcMLT:7 5i^*< 

A^-t-yh^JlTfeoTt, i> o - :^ CD mmmm. (O y ^ ^ i}^ y h ^mX' rj: if ^ mBf" 
[ 0 0 7 7 ] 

S7tc^-r<fe3{c, s•rx7^-y7's7oo^c^^TL. A:':ia^T'-^eiMgi5iod^/VL 

T. l*^e.«^^i^<D^S«S^Rtf|5iSI'lff8^5tf#LTX7^-y:/S7 02 

[ 0 0 7 8 ] 

XT^-y^S 7 0 2-eti. AtHii^T*- ^fig^ 1 Oafc43l/^T. 8lt»bfciii«7*-^%<» 
*fLTXf-^y7'S 7 0 4 K^^-r dCT?. iii«Oft?*ffC*5V''T{i^ IH^OIf-rX (Vf 30 

i7 -tjvm ^^^^ i^^mm-r 

7,7- y-f S 7 0 4-eti. Xlimmr'— I O aicfev^r^ 7U-A;>{tU 1 0 CO 

IBtS^^ 1 ;cS*JS L /c::7 ^ ^ F 1 Jb^-fe ^y h ^ n^c^^ SIT'* S 5 *>^ipj^ -fe «y h ? ta 
fc««T'fe?.i:W^^nfc^^ (Yes) {iX7^«yyS 7 0 6 (CSPfi^L. ^5T?JS:V>lg-& 

(No){iX-r-yyS720 lCi^tT-rSo 

[ 0 0 7 9 ] 

Xx-yT'S 7 0 6^c^ffLrcJ®^(±. -tr-y ^^nfc:7^y^c^^J^:^L.rc7^-A^t'J 1 0 
•y^^^*iaLX-r>yys 7 OStc^tTf-TSo 

X-r-y :rS708T{i, A:tHliiSv'-^^)«gpi OafCfeV^T^ 40 
-i5t%4j5KL> a^^^LfcA;^ia^7'-^f^A*iii#7^-^f^i-S'Jg|5l OblcgiMLTX 

7- y •:f s 7 1 0 (c ^ -r s o 

[ 0 0 8 0] 

Xx-y7'S7 10T'{i. M^ft^mm 1 l*^?>7'-^*l|gi&a5l l cCD'|f$B*?X»t. d 
©X- l^ffil&gp 1 1 c con $B(c»'^#, ±l2L«:<fc^lc. x - Ifi lei SS £^ |gC jS i; 

T A^H^T*- * 1 ^SHiSttOf*- :/n <y (c:5J-iiJ So, i5r !|ii|gK lUKft 

fcWj£;-ri)&7^-:Jf:;''a'y^OB^7"-:Jr>gr. 4 t:>y hO-r-:J'MXfC*5/^'5^;l/e3^ 
(c-^t>-ltTMt;*^^5C: t J; OeiMfflx-^i^^fiRLTXT^-y :^S'7 1 2tCi^ff-r5o 
[ 0 0 8 1 ] 50 
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X-ry7'S7 1 4Tlt< m^^^Wm ^ O it 1m f£ tltc &mm - 'S' ^ . T.T'y-fS 7 1 0 
^^:^3V^TMt^#^fc|ll#^ctt^^^SMl lt3SI<iLTX7^'y:/'S7 1 eic^fr-rso 

[ 0 0 8 2 ] 

fc^ipj^^rn (Yes) ttX-r-y:^S7 1 8tC!^tfL> ^^-p^l/^^-^ (No) 

X^r y S 7 0 etci^fTf^o 

7^^^^iJ'UZLTXx^y:^S 700 {C!^fi=-rSo 10 
[ 0 0 8 3 ] 

$fc. 7.x>y7'S 7 0 4 ^Ci3V^T. 7^^*Fl*^-t>yh*nT:j3P)-rX'r>y7'S 7 2 0 {C 
Ltcm-^lt. A^liii^f'-^^fiKgPlOalcfei/^T, :7^:J^F2*^-b-yh5nfc«« 
■efeS*^5*^%fiJ^L> ■b>yh^nfc«iST-a55i:WS^n/c»^ (Yes) fiXx>y:^ 
S 7 0 6 IC^ni'. ^ ^ VfSiX^^i^'t (No) fiX-r-yT'S 7 0 4 id^^-T ^ o 
[ 0 0 8 4 ] 

■O'S. K> . 7, y- y ■/ S 7 0 0 ~ 7. V- y -f S 7 2 0 (O n "7 C t . :7l^ — A^^r'JlO 

#x-^3MS?;l/-;l/Rtf^4^cDSW)ilS{c-a-i3-a:Tiii«7=^-^:/n>y^;&M*tHL. S 

fC, Lfciii®'r^-^:rn -y ^;&7^-^i^igl6gp 1 l c ©'If ffi tc a-i? fr iP X L T 20 

m^(Ditiiu^ tircT"- ■Sim icxtimmT"- -St ^mmm^mm I nc Bmt ^ c t a^-^ mr- 

[ 0 0 8 5 ] 

1iBi^07^^'**^U-fe-y h ^ tl^OX. ±tiLtcX7' <y-f S 6 0 0~X'r'yyS 6 1 4 <D 

o^f?, gJMffl f"^ ©^fi!c4'X« eiM* t;: fev^T 7 ^ ^* -b -y h « ffi i: ^ ^ O . 
± f3 L fc'X 7^«y:/S 6 0 0~X-x>yyS6 1 4©«!,a{c43V^T«. -eoffiftfligetc^itL-r 

[ 0 0 8 6 ] 

m^r. y\y-L.?i-^v 1 ocofsft«i^i&a*ffi'titn^2(i:w-r?.®#x-:5'o»jA^ 

Mtc. EStcS-iS*. ■«M)t^S«i 1 KiBif ^ 5' > ^ ^ V 1 1 f'\OA:^»n^-r-^ 
0»3i^9i5aS(D^n^SiB^-r?>o 08 (i. lIM^^gBi Wcfelt5v-r>;?{*'J i i f 

^(DxtimmT"— ^ (Dma^^^skm^^-ty n — 'f- — h x$>^ o 

[ 0 0 8 7 ] 40 

m 8 ic^^-r J;: ^ ic . S-rxx>y:/S 8 0 0 tci^ffLs SiJffligpi Idfc^fev-Ts Iii#5DiilS 
Bl 0*^P)±KLfc4 e>y hSoeiMffl7='-i5J*^A:'3^nfcA^5*^^ipJSL. A:^$nfc 
tm^S nrcm-^ (Yes) «Xx'y:/'S 8 0 2 lCig;fTL. ^■■5T-*V>«^ (No) ttA 

X'r>y:^S 8 0 2 lc^fTLrc:^-e-{i> ^J^gPl 1 dlCfeV^Ts ^ ^ > V A 1 1 2afC 
)t>f L :7 5 ^ F A 5t)^ -tr <y h ^ n fc «8 ( # ffl O b X ^ {c 1 -t: >y h ^ n SI) T- 
5)!)^S*^%*iJ^L. -b-yh^nfc:|^fi|-efe5i:5pj^^fnfc«^ (Yes) ItXy'yZf S 8 
0 4 izmnv. (No) aX'r>y:^S8 1 4\zl»^-t^o 

[ 0 0 8 8 ] 

CiiT'^ **^^i©m^l^^:43V^T(i^ Y h tf^ ^ y Y i^mo h % \z . ^-O-pt^rU 1 1 f05 50 
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im m (D ]y >^ 7. ^ ic 0 f)^ y h ntc^m} (d t^ic. ^-r^^^r'j i i fo5-r>^^ 

U A 1 1 2 a lcl±ma.^S»£Oiii#-r-:5'3b^fB1i5nTV>5 4^fi|*V ■(51 1> 12 It ^ tl T ^5: 
[ 0 0 8 9 ] 

X7^-yrS804 ici^tTL/c^-&t±. SiJffllgPl ld^c:^5^,^T. ^-T^^tUBl 12bfC 

i>*^SA^^W^L. ■lr-yh;^nrc4^S|-efe^i:i|fJ^^nfcit^ (Yes) tiX'T-y^SS 

0 6^C^^fL•. (No) «X'r>y:/S 8 0 8 {C^tf-r§o 

[0 0 9 0 ] 10 

^ V 1 1 fO-7-rv;<^'JB 1 1 2 h lC7k^m<0 XtimBr"— ■^i u -y -h^K.^^ tifc^ 
JiT'feO. FB*^^U7*c^ (^ffl(Dbi^X^(CO*"«-t>yh^nfc«SI) (O t t IC . 

v^^rU 1 1 fo^-r>;<^VB 1 1 2btc«iQ.sM*'oiii^7*-:Sf*^f2ii^nTv^«4^ 

[ 0 0 9 1 ] 

XT-'y:/S 806 ti:i^tfL/c«-g-{±. fijffligpi ldli:*3W>T, •7-i'>';<^rU 1 1 f'NOx 
-a'0»ii*%^±LX7"-v7'S 8 0 2 tCi^!T-rSo 

-73> X7^-y^S 8 0 8tCi^tTLfc^-^{±. $ij®g|5l Idti. 7^^*FB(r)*ffSbfc:^-l' 

> :< ^ V B 1 1 2 b L rc 4 e h ^oeiMffl t'— :S'%»ii5^X'r-y7'S8 1 Ofc^ 20 

-r § o 

[ 0 0 9 2 ] 

Xx<y-/S8 1 OT'li. ftiJffligCl 1 dicfel^r. l^Si^^(De5aiffl7^-^*^#^ii*n 
fcA^SA^^W^L. »^3i*tlfci;*iJ^5nfc^-g- (Ye s) It 7. y ^ 8 1 2 iC^^L 
. ^-PT'^V^^^ (No) «X7^>y:/S 8 0 8 {cj^tf-rSo 

Xx-y:^S8 1 2 tcl^n Lkm^it. y ^ if ¥ B ^"ty h LX 7.7" y y S 8 0 0 K^^-r 
[ 0 0 9 3 ] 

Src. X7^>yyS 8 0 2 ^c43V^T:7^^!fFA*^-t<y^«^•^^i^<X•x>y:^S8 1 4{C^ 
nLfcm-^li. *Jffl)g|3l 1 dfi, :7^^FAcO^>fjSLrc^'l'>;j<^-'JA 1 1 2 alClX^fL 30 
fc4 e>y h«©g3Mfflx-^^«ji*^X-r«yys 8 1 ejcJ^fffSo 

Xx>y:/S 8 1 6T*{±, I 1 dtCfeV^T, l3t*S^^oejilfll'r-:J'*'<»#ii*n 

fc *^S*^%¥iJSL. S#ii$tirc i:2pj ^2nfc«-& (Ye s) {iX-r«y/S8 1 Slc^fr 
L. ^^T^V^^i-g- (No) tiXT^-yT'SB 1 4 ic^n-f ^ o 
[ 0 0 9 4 ] 

X^r -y-f S 8 1 8tCj^fTL/-c«-&«, •7-7yFA«r-fe-yhLTX7^-y7'S800 lC^?T-r 

±iSX7^>y7'S 8 0 0~X7^>y7'S8 18cD5aiifC.j;oT. :7-5i^FAX«:7'5 
i'' F B -Ir <y h ? n T -S *^ 5 *^ ^ ^ij ^ L , 7 7 *^ -b -y h 5 n T 5 ^ > :>< t 'J {4 
7*— :fO»ji»*tft>-r, ■b-yh^fnrv:&V>'7-<>;>«^r'JKjhfLTSji**fT'5o 40 
[ 0 0 9 5 ] 

MIC. i29tcs-c5t. wm^^^ei 1 iz^if ^$^m:k^i&ic ^mm<om7r^mm(Dmti 

09tc5^-r<i:^lC. S-rx-r-y T'SQOOtC^fTL. ^iJ^aCl Idti. ^-TV^t^rUAl 

1 2 a iztiltLTcy ^ ^ F Atl^-t y h$n/-c«SlT'fe§*^S*^^fJ^L, -b'y hSnfctt 
^•pfe5i:i|9J^*nfc^-& (Yes) {iX-r<yyS 9 0 2 tCi^ffL, -e^T-^vJa-^ (N 

o ) « X T- >y :/ s 9 1 0 fc ?T r 5 o 

[ 0 0 9 6 ] 

X 7^ >y r S 9 0 2 iC^n LTcm-^lt. SiJ ffligM 1 d « . -7 > ^ ^ U 1 1 f fC tt § ^ 50 
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0 4 tc -r ^ o 

XxyT^S 9 0 4 T*ti, XT' ^y-f S 9 0 2 fCfel/>Ti!*UiLfc-r— :5r*7*— ^fi^lSI&gPl 

1 c cD^^f- ■S'mmW]^^ I 1 1 a~l 1 1 d iCiy V r mm L r 7. 7" y Zf S 9 0 6 ic^ 

[ 0 0 9 7 ] 

y S 9 0 6 T-t4> mm^l 1 d li. A:tliaigx- oeSIA^i^T LfcO^liiSbT 
, > yi^V A 1 12atc5l^lS-rS75^FA«r^UTLrXxy:/S908 {C!|^fT-r 

S o 

X-r-y:/S 908T{i, mm^ 1 1 dli> M*lHLfci^*«95^'OA:^liiMl7'-:5f{cS-:3 10 

^a)^iKibgi5i 1 b Rcf 7=^-^^ «^ig»a5 1 1 c^mmLx. t^m-km^ic^^mmo^ 
^mm^mm^n^^T.'r y f s 9 0 0 ic^nt 

[ 0 0 9 8 ] 

X7^-yrS9 10tC3^fTLrc«-&ti> ^-r>^^-'JBl 12b(C^jSLfc7v^^F 

BA'!-fe-yh^nTt.^^*^5/?)^^W^L> -b-yh^JtlTt/^^^lliJ^^nfc^^ (Yes) 
XT->y7°S9 12ici^tTL, ^^-e^t/^«-&(No) (iT.T^-vT'sgOOtCi^tT-r^o 
X X «y 7" S 9 1 2 It L *i t± , fij ffll 1 1 d (i , 5 > ;^ U 1 1 f t is It § v 
^/^^UB 1 1 2btc«ii,SiHfcl 3£*l^^©Xtliii«'r- tS'^K^WLTX'r-yT'S 9 

1 4 fc ^ -r S o 

[ 0 0 9 9 ] 20 

XT-yt/Sg 1 4T*«x X'T-yT'sg l Z fc VTM* ffi L fc "r— ^ ^9"— ■S'WimW]^ 1 

1 c to ^7*- ^H^IgiftlHlKl 1 1 a~l 1 1 d icy V 7 ;i Bm L r 7. -y •/ S 9 1 etc^ 

. ^'TV^^y B 1 1 2 b{C*tJS-r57^^^F B^r^'UTLTXT^^yT/S 9 0 8 iz^nt 

^ o 

[0100] 

Xx'y:/S 9 0 0~X7^>y:/S9l6OSniS^^0jgLtf-5<ii:t?. ^^>:><^r 
V 1 1 f©fB1S®l^T**5^-f':^><*UA 1 1 2 aXti^-Opt^rUB 1 1 2 bfcJ^fiSL 
fc 7 V F A X « F B © -rn j!)^ -b h « ffi § IB tttl^*^?. 1 ^4i^5tcDA^;®« 30 

[0101] 

?> C (OM'&m.mi^<oy 'y U-t-y hStlSO-e, ±13 LfcX-r>y:/S 8 0 0~Xxy 
T'S 8 1 8fiDma{c:teV^T> C<D|att®l^{C4e>yhSoe2lffl-r-:5filLfe3ai^nS 
A:'3lii^7^-:S'©»ii5^*^pItli:^^o 

o^t), 5 >^ t u T^- ^ ffl ^ nr 5 pa l±> 7 ^ -y h «tt i: ^ s ® 

T?. ±iBLfcX7^-y:/S 8 0 0~XT-y:/S 8 1 BOSftSfCfeV'Ttt. ^OffilSIS^EfC^^ 40 

LTA;^liffl»-r-^:7a'y^'O«ii^5^^S0iS^tf3iIi:A^T'#^V^o LA^L. — T^OfBM^ 

[0 10 2 ] 

fifrpT, ^-rVpt^r'J 1 1 f<0'7l'>'P<^:UAl 1 2aRD*^-f'>p{^:UBl 1 2blC^>f 

-r 5 A*iB»x-^©«ii**aa&t>*A:^H«7'-^(DM*tti MfiLT^e.n 

fC ^ 5 o 

01 O&t/iai Itca-cJ*. 2^MRS(c<l:5^2co*SfiOJg^%ii^-ri)o 01 0« 50 
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[0103] 

1 Oct. xtimmT"- 1 oat. *-g-A/fc«ifiKi:*oTi/>5o 

[0104] 

Xtimmf—f'^^&'lOalt. PC (Personal Computer)^<DS« 
*^e.lJt#LfcHSi-r-^f fcfeltSlH^x-^^s ««^¥SiS 1 1 Olf WB^^S J: S iii 10 

xt>mmy'-'$''»m^ I o hit. xtimrnv'-S' i o a ic^\,>r nrcxtim 
<^^~^^. 1 ©^ai-r ST'-^f laigKigp 1 i c «r^figf i ~m 4 © 

f-^um^m^x 1 1 a~i 1 1 do:s->«r*^ai-57'-^f«j<:^!)-*ijt-siaa^tf3t<D-e 

[0105] 

7"- ^lEiiT'f? § felt osa^ftoo 20 

[0106], 

^lltT"f^fci60CPU (Cent ral Process ing Uni t) m<0-fu 

■t -y ^ t . SMT'n^^ACDiaiS^nfcROM (Re ad On 1 y Memo ry)-i: 
. ^«ix.Tfct). BtffBROM*^P.fiJffli7'n^'5A^K*^UlLTllfT-rsci:lc<k'3±fBL 
fc#«5!iil^tT3 i: 5 tc-ft-pTl^^So C © fig tcPS P, -f . H ffl cD /^ - K x T L 

[0107] 30 

«M?t^S«l I It. A^;l/i 1 ai:. ^Si^lKi&gPl 1 b' t. 7^- ^mmWi^ I 1 c 

' t. Xttmrny'- fmm^ I l et. «-#A,f£^^i:*oTV>5o 

/^:twl'l 1 atis X y ^ > h ^ 7. ^ t V ^ ^ \i: > ^ h ^ :y X -51 t it^m^ t U 

S o 

[0108] 
[0109] 

y"- -^immm^ 1 1 c* ti. ^i~^4(Dx-^iiiigiij[iissi 1 1 a* ~i 1 Id' 

^^^n-StOT'. §-7"-:5ii©|gK)lHlKl 1 la' ~1 lid' li. - '5' mWs t ?> 

rctb(OY f%h. xttmrnT"- ^^'^r ^ y t. mm.'y ^ ^y- ^mm 
xiimi^T'- ^mnu ^. i e«, m^o r> s ><:/«{cia«j!iagB i o;^)^€>. ^imzn 

tcXiim^y'-'S'ti'^^^Xtim^'f-'^^mmL. c: ©7"-^*#x-^^IElllIelSS l 50 
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1 1 a' ~1 1 1 d' (D^tX^tllCi/ V 7 Jl'Bm-r ^ i> or & ^ o 
C 0 1 1 0 ] 

"f - ^ mmw}^ 1 1 c' ^ ^ :y ^ ^ V ^ ^ V ^ifiw^t)-' 1 (omm^ 1 i o 

a - m 4 cDM'M^ \ lodi:. m 1 (D^- mmw}^^ 1 i i a* -w, 4 <D^ - ^mmwi 

m^l 1 Id' i:. ^^A.fc^fiScfc^oTl^'So CdT'. 5'l'>'p<tUtt4e>yh£D-r — 
^fB1ioItl-5:g«<0 2 OtOlBttfUS A Stf B ^fii^ T V> So ^ fc. ^ ;l/ 1 1 a fC 43 It 
Sx — :5r|^^x-^j^0~l 5-eS•r^:^ ^ltD7="-^f)^IKS)[Hl^l 1 1 a' tt. -r"-^ 
)^0~3^|g«)b. ^2(Dx-^^IKIft[5)Kl 1 lb' ti. v^-^$|4~7^IKi&L. ^ 
SOT^-^fJffilKlillilKl 1 1 c' T^-^figS-l l^lBillL. ^4<D7*-af|^|gltl|5I 10 

Ki 1 1 d' •r-;Sfi^i 2~l 5^Ki!|-r§J;5lc*oTi>5o 
[0111] 

*fc, 01 llC^-r<t5(C. ||l~||4tD©Jffl)gPl 10a~l 10di:^l~m4£Dx- 
^SSHftlHlKl 1 1 a* ~1 1 1 d' i:«-€-n^n-jt«f-{c:?!f/SLTV^5o 
tJfoT. Ml~m4CD$iJffilg|5l 1 Oa~l 1 Odl±. A:'3H# -r — t# g|5 1 1 & fi^ ^ 
'Jr;P€)M^nT<?). Hui3^l~^4cDT='-c5fiiiiig|)!l[H]IISl 1 la* ~l 1 id' ffltc 

[0112] 

CCt?. Sl~^4CDSiJffllgi51 1 Oa~l 1 Od«. H^^aSSMl 0*^e>ei^Snfc:A 
:^i®«7*-^^. ^Tti:. ^ ;?« * U <D 2 o 5 I31i^ ^ 03 v^.■rn — :^ (c « # o 20 

\cX-hm'^'r- '^'Sgimm> \ 1 e 5. off fc^ A;^3iii#x- ^»iit?«ia.i: > ^M^JtcfT 

•5 o 

[0113] 

^fes **SteOf^fil«. lli€)|ISte©J^JItc*5V^T, =7 y 7^=^"^) 1 1 fA^6.A:'3iii^x 
— ^*M?*tH L^Jfflias 1 1 d^/hLT, C to 7* — ^ ^ 7^ — ^ iK8 IK Kl 95 1 1 cO^-r — ^ 
^ii |g SSl 1 1 a~l 1 1 dtC)t>fLTi^';y;l'e3MLTV^fc©{C)t^b, "r- ■^^mm% 30 

1 1 c' <r^m I 4 <Dmm^ \ i oa~i i od*^. •^n^n^-Yv^t'js.if^K;< 

^r'J^$iJ»-rs;>«*U3>hn--7^{i;^. ^Si^lgftgpi i b' fc^4i^^|g»)-r5fc 
J60^i'5>'iJ^n>'ha--7^^«I^TV^5o ^l<OSI«i<DJgSlfcfeltS*J«8l«|5 

1 1 doiitiA^ ^ n^ti^ a i^iEKigp 1 1 b' -bl-^s =f - ^ mmm^ \ \ c' icp^msn 

fcfllfiEi: ^ o Ti/^So titoT, A:'Jiii®7^- 1 l e A^ 5. 5=^- ^ i^fgffilgp l 1 c* 
[0114] 

i3{i. *%B^©e3M75-j4o — fiaj^&^-fiaTfeSo c cr-. m I 2 Rtf m I 3 ic is i> r a 

, 320x240iB*<DS^fM^^a^LT^t). flO. fex-^Jf (RGB) %#atLT 
V^SotJeoT. l*(D^fti|«fttC 3 2 0x3 (RGB){HO'r — ^7b^i2«gi:^So 
[0115] 

012 (a) icmt iC. m^C0:^miC^\,^rit. x-^^|gKlgPRt>'^(DStJ®g|5AM 

o ^LT. I / F =1 V h n t J: t> . M^Jaa^g A^ <DA:»3lii« 

7"-^;&3 2e-yh(Dx-^/^XT'Stt^So Mfc. W^^fe^SBTii. BitfLfcA:^;!® 

o I COtSCJbW 5ffl£D^-&(i. 01 2 (b) iC^f o IC. 3 2\£yhm<Dy'— 50 
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^/^XtCtD^ I C IC XtsMBf— ■^i ^ 3 2 If-y hlpi^tC/'^xeiM-r^CfctC^D^ IPi 
^^Ox-^f (D0~D9 5 9) ^^mt ^tciblCit. mK^^-r ^ I s t (DO~D 
3 1)~30th (D928~D959)cD30I5|O7'^'-bX*<jgSSi::^5oSfc, 32 

IB {± . B^y If . 4 If -y h O 7=^ - ^/^XOil^. 01 2 (c) ic .ii o ic rj: ^ ^ 
[0116] 

v>§o ^LT. ««^^^at±^^gp I / F n > b n -^{c <}: t» . O A:t» 10 

A::'3iii^7'-^^^iCfci/'JT;l/ejM-r2.o com-^lt. im^^O^f — (DO~D 
9 5 9) ejMle:6 4(5](07i7-tX5!)^<ej>StC:4So i/ ^) 7 )\^ ^m<O^AZ it . eiML^-TV^-fc 

^fc. ia^«la^«^B^■^?^i^ 01 3 (b) (c^-r^^t;:, «$igftoA:^iB®-r-i?^§ 

I c t) Si 5 7^- 3?" «{;: ^fij LM-D T ;H23Mtc ® L fclilStc Mr>*§^ ^ o P ^ tf 

. co~i c 1 4tcjt>f-r^v^ur;V7^— ^f^sDo-sD 1 4i:-r§i:. sDOli r 

D0~D63J, SDll±rD64~D127J. SD2t±rD128~D191J 

• SD14tt rD896~D959J il^&So ^ n lb ^ . 013 (b) \Z. ^s^t ii ^ \Z , 1 

st-r— :5farD0. D64, D128. D192' • •D768> D832. D896 

J , 2nd7*— ^ti roi. D65. D129> D193' • •D769. D833, D 20 

897J • • •64thf='— ^ti rD63, D127. D191, D255* • - 083 

1, D8 9 5x D9 5 9J fcV^-pfcJc^tCfJT/l/eiiltCjSLfcllIBSfclMt/g^So CO 

[0117] 

HI iWlceiM-rSiliiT^ m^i^^SBl lffl!l(cfeV'«T. #f)Wi^^5tfc^t>-^fcSiS7' 
[0118] 

^fc. A^'Dia^-r- ^iEilifi«©A:^JiiS»7'-:5^«tcmM)t^SiSt::ei^L, So. 
^eJMx-^lt^* bT^*^#^^WJS{«ttti> J: 3 LfcfDT'. «M7t¥^B 1 1 111 © >c 

U Mt::. S f 5 ^ * IS # ^ O ^ MS ^ S i: ^ S o 

cdt?. 0iRtf0iO{u^-r. A:biii#7'-^^J5ggPi0al±. Ml, 118. M13R 
t>'^i 7£OfiB^tcf2«OA:'3iiifiS7^-^^^#ISfi:^>tJSL. A±JH#T^-^5i-tiJg|5i Ob 
{i. ^1. ^2. ^1 3S.t;^i 4 <D|§B^{ctE«0 A^tiM^x-^'^fJ^aicJ^jES A 
l^S^-r-^fisMSPlOdti, ^1, US. ^6. ^13. ^issa'^iso^B^fcie 
«oA:^iii«x-^e3l^®{i:jt«f*S ^lEilSlgl&gP i i b{±, Ml, ^7, ^8, ^9 40 
BLO*^l2cD^^{Cig«(r)^ai^|gli!l!H]^tcMfSL. 'f-^UmWi'^\ l cti.^l—^ 
5, ^9-^1 1, Si 3~S1 5S;l>*Sl 90fgBJtc|2«£D7"-^^|gI!l|plK{cMfSL 

. xtimmT"- simn^ I i mi. m a . ms. ^9. si 05^0= mi i <o^mK 
^s,WL(OKtim^7'- ■^'BSLm^mcni^x.. 01 itc^^-r. 7=^- ^»iisigi6gp 1 1 c* tcfeit 

S;>«^USiJfflig|5Rl>'35:'t'TKE^fc:^Si^^i!lgpi 1 b* ©:Jf-C~>'i^nyhn-'7«. S 
1 . m 4 . m 9 Rth'm 1 0 O^BJtclBffitOSiJffllgMc^fjES-r So 
[0119] 

A^eoi^^nsiisSt^tfiB^ Lfc*^ c n PI e. -r . ia#sas^«A^ 7 >y ^ x 
5}^- F t LT p c icrtiic^ni);^fi!c^. ffl^maSBosifti*^ p c ±T'ii)f^-r § y 7 h ^7 50 
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[0120] 

It. ± K L ft Rg 5 -r , SU O 73 }i ^ ffl T t, a l-* o 

[02] f^-^ili^lKftgPl 1 c, Sijffligpi 1 dRt;^-r>;<*U 1 1 f O l¥'*ffl fig ^ ^ 

[133] (a) li. mmmm(D^^m^ti^ 1 4 ^X' . |Sgilf='-^AMtr>yhcO«^cD^4 

i^os^^n^^i?^^-ria-r-*t). (b) it. ^m^mic^i>f ^m.^^^"- -s^ (0&.^y5 ^ lo 

[0 4]|^Iili^^*fc*5i5-;5^4^oS»?)ilSiiiii^7^-^i:OM^^^-r0T'fe^o 
[05] A:':iii#T'- «»)t^^B i i (D f'- ^ iSgIg K lii gg © iSt tc 

^ y u — ^ ^ — h X $> ^ o 

[07] iicfcits^'O';^^'; 1 1 t ^<o xtimmT"- ■S' (om^i^^mm 

^^•t y xn — ^ ^ — h X & ^ o 

[08] m^ye^^m I i fc^its^-i'v^^'j i i t ^(Dxtimmf— <omi2^^mm 20 
[0 9] m^yt^mn 1. 1 ic^i,f ^^^m^xm^ic ^ ^mm<D^^mm^^-ry u-^ - 

[0 1 1] 7^- i^ffii&ap 1 1 c' (omm^m^^m-ryvty^mx^^o 
[0 1 2] <o m <o - m ^ ^^-r mx ^ o 

[01 3] x-^f)ii|gK)g|51 1 c&t/^JffllgPl 1 d©S^ffiI^«fi!c^^-rya-yi^0T'*i> 

o 

[ ^ © aft ] -30 

1 -mmm^-y xf- L.. lo-mmmmmm. i 0 a -xtimmy'-'S'^^^. 1 0 b - 

Xttmrnr"- ^ ^m^. rOc-7b-A;<^rU. I 0 d ■■■ xfjmmT'- ^ G.m^. 11 
•••«^)t^gS, 1 1 a--M^;l/. lib. lib' •-^ftiSaigl&gP, 11c. lie* 

-x- ^i^igRjgp. 1 1 d -sij^gp. I 1 e - xtimmy"- -^mm^. 1 1 f-^-rv^t 

^r';. 110a~110d-"^l~l|4(D*Jffllg|5, llla~llld-|gl~^4<D'r 

~ ^mmmw\^. 1 11 a* ~i 1 Id* -m 1 ~m 4 (dt'- ^mmmrn^. 1 12 a- 

5-l'>;>{€-'JA.112b"5-l'>'><*>;B 
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C@ 5 ] 



6 ] 



4bU 




so. 00 


SO , D4 


SO .08 


SO . 012 


so. 01 


SO , 05 


SO , D9 


SO , 013 


so, 02 


SO , D6 


SO . D10 


SO . 014 


SO, 03 


SO , 07 


SO , Oil 


SO , 015 




S6,00 


S8 , D4 


S8 . 08 


S8 , 012 


S8,0) 


S8 . 05 


S6 . 09 


S8 . 013 


S8.D2 


S8 . 06 


S8 , D10 


S8.014 


S8.03 


se.D7 


se.Dii 


S8.D15 








S13 . DO 


S13 , 04 


S13 , D8 


813 . 012 


513 . 01 


S13 , 05 


S13 , 09 


S13 , 013 


S13 . D2 


813 . 06 


S13 , 010 


S13 , 014 


S13 , 03 


S13 . 07 


S13 »D11 


SI3,D15 




S606 



im 7 ] 



im 8 ] 




ay?;u-ynD<fciri®»iz — S70S 



^g^g-^ftao I — S708 



feaiffl7^-»i5~| — S710 

mmmi^t^m [ ^S7i2 
T 

S714 
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